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(J*-*—c. 4— fjM (Juail aU «(JaxJ) jji> is*^J Jib 
ijjSiJ) 3J^ 4.*^ ^jAi t^JJ=kJ ^5^- fj liili «^UJ| 4JVl J JUiaVl 
o—^ J^ t> j^Vi ^jjy 

CS—^ J—o' Aja^ JjSiiiill ^UJ 

o' "A## ^jiia]) J (jyjSj ^ Aa^.^ f I «.*^ l 

oj ^oLjcVI i>* i»ia ^^V;i«,j V ~ JUJ! AwJaj - ^ 

JA ^ J Ijk ^ Jj jJUH ^aikU ■‘bVl’ <3lij ^ 

<>- '>? LHJ ^ A^ill jll 

tjL-jSll Jj;aj_«j»j tASlij J tJjioj lii ij\ ^ilru <..u jj ^ jA 

• ujuajtll JaxJI ^'<- «- jX 
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^—jII a —L^-^uaUxj l^l J>>-aj 5 jJ Jjyji 

CjI j^i^j ^\aa ijA l^jl^jSjfl j ^ y*ll vjl JL^ ^jJjii Uc. I'j^ .-.eU-; 

c JJJ o'-“OJ'j frOuJ' '^UiS <_Ubj J oj^klaj SjjLiua 

O^J 4jj.iaJI ^U,Jtj l^yiU.o ^jIaaj ... B 

4—5jlL» 4UC Ua ^ jlt ^ ^ JcUajJ JaUij Jjj’yi 

“" y Wlln i /-tn JLm tO*Vti..mll ^jp. lil^lj _^(^IaJI j ^ ■ v»l .tl ^jjij 

VUk L 


jl ^ i-aljj 5—sSUll j I J—SJ ^ .'.A Ml Ijy^ La 

0—ul _jl ^ jl #I—ulj ‘-“'Ig- . •* il a i ^^". 

tljjlij jc. SjJa.Vl ^jVt (JHa jlj'<-.ll j CjljLaJ) L-'i *,< j 

'-- 0A?J ^ rtall jliall j'U-;. 

^_J jja JSl L?0-s AicLj-al ^JaJ) 

—•'*^1 (»J—jAall jj—j <jj'—4Jj£ll kiUj j4 Juu 

J—^ O^j o'-*j" (3 j'^ J 

«(^ J*> .i.i » M t^jUaa j^aa 
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UjGc-I La ‘ LjjJJ 1 frLolxll 

p jl—i UjIa. (^jS jILj #j«ii (J ji »JaJI "3x111" 

« s 

^•s.1 yi A^U llal^ AjI^j IjajSa ^UlLum Jsxl) tj*ylj jaUxII 

4*fcMi_i ^'^3 ilA Vj Igi La a. vjjxj V ^Ixi aIj l^ijxj 'i 

j_& Laiui _X. t j_& LojIj ^Sfl Jjj *‘ OH 

^ _j^j jA Vj (jl) ^LjaJ (jiuij 

^__aaa-JI ujj J iUjjlsj A>i^ LoS 

I 'ar- l.‘>« ''i Vtg» iljijjU ^x<U'^ all A£^ ^Isj 

i ^LolxH 1 gr-1 >^ Lxa *^^3 ^ *ii ii _^ ilAa& ^ ^J _^xlll 

.AjC- »..J-s-fcB 

JSxll jja JS (j& ^IjUI AjaLaJ (JjIaj i-jLiSli IjAj 

^ 4 Ajl^jc. 3 !j tlW *■ ‘*j ' jl Aailcj ^.ollj 

^ ^Jxil jLi jA t^Aj t^llLjLa.) ^oL Lax Ajl V) ^L^) Ax^ 

Aji ^ jImj tiila-Jl ISUl ^Loj'Jfl ^Lai V n>J j) iojj^ 

'^jj ^Lolxll a 

3 A—ILx. (^a 1 ja^ Aj^ ^ j t-Jj^ ^ 

•! .<^1 j 7- ^jaL^ j AxBj ^Jic^ «3^J t<3i-»*l' L^A_ja.jII (jBH 

AjJ< - ^ lioLiJ «lijj>all ^3lkJ 3^ t> Lia.jij siliill 

aHJ • JAJ^ lM ^ (jc. aJ tuj aljiijlj Ajj^j 

VijLJlj ^-UVl 3* 3* Cy* Li a ^i fl IjjSi ^jAfciaM 

3j__Sjj ‘ ^L-tt tiJj5 (.>^xj «■ 3^ ^ ^ 

djJ 3i J Lulc- jijp- 'll y '-jLJ jSa ?CiiLa. 

4 

1-j.i.u » ftLLjaSj ljjL43 3*j j^j abL-iaaj aIaI a 1 ,jj.ixx 3*3 
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^■» ^ j]) ^1 j ijjl ...I'vnBaAj IjliAdl fjp, A^U j 

^ t -“j Vljl^ Ij^ (Jc-la^ aIuIc-j (Jsail ^1 

ljub ^Lb>a jl “'V' AuiUiill Vl tLJI UV^ 

Aj| j * Al<al£ l^l J A.ajlxja iaSS AxSaU (J^ » 

VjjVI J ^ jau 


Ajl__k^ ^e_II ••• j_£^11 ^1 jj«>« II ^1 ^tm^H frljAi "Ijl" Ajaml La ^1 

^ -^11 ^IjVI jl ^e^l 1.^^ 

t ^J“‘' j_J •*‘‘*.' Ll^l !^l£j (Juasllj ^Lol^l jl jj-«‘‘'ll La 

t^jju_^ ^1 '~*JJ‘ I j*'*- '*j I j*'ljl'^'‘i <liCi jju l^La j 

^'«» A ^l Li»a^ (J^ Ija <1£ jljilaVI Lojlj 

IjjLo^ |j_^jj ^ig^.iA ajAa^ ^Luoji'yi ,jc- vlijjj^l jjAj 

.(jiux^ ^^^^1 IjA ^jC. 1^,^ Ajijj L ^1 A. 

(jaL ■> ji A_4 jjI j^ ^^Adljl j_^l jiaill (j^aill jl^l 

‘^ _^l j^j^wmII Jj&_^I La jl Ajujia]l jl jll 

t5^! <3=^ U-» 

^^,^__)|j ^e.1 A-t^VI ^_^jll ^ AjIjI^'i jj. ^*11 j\ ^k^ill I ^l£j !l^ 

j| jjjj A^La (jc. ^^1 J^A^jll j^ ji Ua^i ^ ^■'‘v^xVl 

i J .J^ J _>^ U^ «Im jjLuuyl ^Uji^ 

ij__& — ^lAojiyi ■ ^1 ‘ «~^ij <._j^i^i ^Lj ^ta'ig-*ji jl ij^^i jLji ^ 

»l_^ (^} <- t>l<Jj^^ l)^ .ajill (jL^ 

fjj tA —La uij AJ^ (=^ ^ 

A—C-Lj V LA^ IjlaJI AjI^IaVI AaojaIIj ^ 

-a ^ <1>^J «_^U^I AjIc>jjlj J£j (j^j jlj^t£ i.s^ 

.Aaolfr A^^l j A^3 j ijf" ' V^?~ l^jj;*"* 
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^a——) (j-»J JsaJI AjaAVI UiiU*il (..t-Wj 

jj—Sj liuaj) .1^ K . rt i ^ vljlill 

^iliUlS ;^Jaj Jjj 

L—jA (Jtell y^lS (IjI^ CjUI^ 

•> ^j iJ&Uu ^.aH «_)Mial A.UAA 1. «M j ijLjl 

jjiaoA ;Jfi& Aji .^ajs^aII (JlMaLiVI a£^ jI t-ilSN.ll ^ 

^<^v> aW Ji (jLiAjyi Jc-U^j JaaII j jb*i 
^1 ^j__^AJ La Ajj (A1^ l^bj A«. ^jl 1 ..UJ ^ ^1 1 

^ a «a Hj 4^^ SLiaJl 4_yj*Aj j\ ij^j^ JIJliaVI Ajaaaj 

jL^mj a I Mil ^ aII Jjb jA^xll JsaHj ■- ^jt Ulj (^IjAjyi 
^LjjJl jA Ji«JI Laj^ Hardwai^ CjLaj 1*-*11 ^ ja> ( JjjSJI) ^LaJl 
jLls] ^ ^l^'iiiiVl j oLajIaaII Software 


^ Aaa Jc-li^lj (LuIj jjwAA ^i^IjaII 

—J) ^ , in . ^ (LuaJ |^_^a.aI) ^biij 

(JaaJIj .^ib IjAj «^kbijpllj (jjj^Alt jj3 JjLaa aJ (_><u1 .^jA^ A^LaaI 

_y<^ JJ eSJA^J A^jaa AjA^ ^jL^aII Jaj ^LwjVI 

(jj-^ ^ J^MA jSlkADJ 4^ AaJIa aB ttljlAjlAAll ^1 

JjL^ jjl lliaji .j^Laj^VI JaaIIj ^1) JiAll ji 

(JjVl —fA \ — sItm l iA 4jAj ^1 £a1Ij 4jL4jll <aJ^i^Lj J&Uull j- "'f- 

A*i;> aB ^Li^al ^jj^LlaI jj^lc- Ia^A^^ jj^Ij 

Oi—i J—C>Liijll o J J J ■ '*> jA tJjSj jji ^j^LaII jl jI^^ja^aVI 

(Jac> (Jc>Li[l]l • «J^ Ua J (ijlSAll ^^ ^Saj At ^uaII a^^^laB ilil jl^yi 

ijb (IjAblj 4 _)aj1j Ula cJ*^ AjV 

aJc.H LajI B A- -vl l «a j A 4_i ^ <«''i . ..- t \t ,(Ai>li) 
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t.^b *'" W^) ~ \I»*~«.-N > 

(1 _ '«^*«- ^.Se. : Jaj] jl jLuiiyi (3^>iaj Aj*j*ak 

• ijLa^l aIa^ <.1>1 jjJ ^ AjjLurAll AiLkilayij 1.^^ 1 ■ *'■«j 

I—* Ij j iS ijjJl ^!!:)i»]l (jc. J^Luij Jjjl «ii)j ^ IjA Ijjiajj 

^ u tM ii U ^^l <i jl jj tCi UlKoH Iajjjj 

^ —A ^ J'* I I 

ijA ^t. *1 ^ji«_5 (La 'j* •"*'?* * ^j^-«. »tl ^1 iA^l£]| 

(Ja y^jl^All j ^jLajll ^Lj 4^ y ^ (Ja ^ijLajj 

t '« O-^j vllj^ (4j^^ Ljaji 4iUftA ^uaIaII 4 i;Ma«M 

i_^jA^ ^ LaL>a La^j LA^j [J^ 4alLi^ j (A^Ll^ l \iw 

jjialijj t^rtTiiitrt Jil 4j|i Ajialc ^'‘<1 jl iJ t-Tiiia^ j ^^^■^ 

L_jJ ^1 4—^1£>1I Ajj^UkJI j4J jjLu jl Ijj jVAj^UAil 4 ju4 

L jU ^ jCJj AjaIaJI ^^UUll ji j^ ajjAxll 

^ 'A I •» !» rt l j Ut^iy J • ^ AiLjII ^_^.a1*JI ^1 ^1 Ia j jIaj jl ,i)U jl ^^1 

^ ^aSaall j_g-4!c. ^^\ ^^jSLsc. .Uaj jJ*^J »jjJ^lHiiJI j^ jjjill 4jLa> 

t^jSs jUalS J W ^y^Ul ji J A^lk JJ jill IjA 

I oA jUal j ^_jAj_JjiSjllj oUl l jjiaoll jc. Uaj Aila^ JCajIJj 

4 ih^ al l A^jVlj all ^ A^lTill jLaj 1^ 

l^gi <^\ C <1» aTl'> A (J&lj kljlcLa^ ji jIjSI t-lil.Va''<a >> j jLtil jJmiIJj I*.,!. .. 1 

ajjj>«*i 1 4 j«l«ll Aa^IaaII ^. >>a»j (A^lAall _jl 4al^''i.tH 4 i >'la'll !» 

^ ’•»■ *ll ajj__>iJa aJAj ‘ ^ A-b^l^JI j£i]l <1 jV jiLa 

LijLajlxA AjI j^ 4jL^tj,4 ^^1 AmLa 4 I < Ijjl j<.., 1^ ^ j ■'» w l j 

Laj j^^^jtill LaAjjlu ^ ^^j*il J4*il) LuaLjUj ^^j»JI ^-all) 
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oJL -Ul fjji (jj-aj IJA L»J iS^^UiA oSlAM jjia, (JA |IjUI£II 

Laj ^Lydiyi (jixJi ^^aIxA aj^dulji 

1.^ IjJ1 j^■*-'‘« J'».«j 4j ^.*.11 

OJ^ 4_^IS <^Ji y 44AJ ilipaJU ^^LuuuiVI (># 

.Jja.j]l ^lisy ^l£ll JUM 
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<-j_(JasJI ^jJc. |_Ux]l 

1^ ji ‘Welcome trust _p ^^jaiL^ 
-^1 ■- - e.S?l 4AhJ_^ AjA^al AjolaU -jal'S a 

i^—k ^ AiAC-J 

AjSoulSyi 

S^^—iaLla _yt- t** ^ aLoC ^j^'‘«»-'< La 

(j^^ A^ ^** 1 ! j‘<<‘it^*n ijA i_j£ t^^,iA]i^ JsmJI ^^Is^IjlIi ,^jp^ 

A* kliui^ ^j^Lj j (^^aU ^'«j. ^.ulaII 

i*».«g.A Lo^ ^lijlajll ^.*J' JaaAaa »Li^ AjjISaaI <^IIjjSI jS 
a 2 jf^i «*f^*yi iij^ic-li ^j jB JaJj^l CjlStC' AaJ_^ 

^jaa ^j V^*’ i^*i^L^ ^ ^aJIj 4,^a1I AaJ_^ (jl v^_^]uj 

*' J7- J.^JJ*'^' J ^^‘'''_^ J • “"J . il ■ ^r.^1 

«.!]_a^lxAll ^n« ■«« 3^ (^ Lajlj ■*‘<tJauaJl ^tHiJj 

.SAiIua *1A^^ (.IjIc>L4^ 


4—»t-La ^ ^^ILL-aJj ^aa Aaa^ a^li ^IjJfsi j 

«Cj__)Jjj (J^«‘'L^j -1-^ 'J-"^ ’ iJ^J ^ J ^ 

1^ ^ (JaJ^> a 11 J^Lj jAl^j ‘UJ?--J *0“^^ ^3 
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^ ^.aII (jc- oj^ <■"lU^l^n ^ 

^ j ^_}9 tlPj^ o' J^^'j J J.>^JJ 0*''jJ'^^ J ti _^ 

<-jlg. j I iUmJI Ol ^jx ^^*«• J*^ OJ^ 

€ 4 

j * * ' ^*- o^*^j OJ^^*^J^ i>“ cJ^ o'^j t«-jljSJ lik jlSaVlj 

jjUi Lui i jjjSII U^^jc. (.iiSj oj>iA «lj^t L*j ^!jS 

.^laA Ajduullj ^j) -a''<V«tl 

j1j 3 La v^Ij£ 1I Ijft *—JJ >UJ JJj 

Jjl£ i jSj tjVlj j^AiLoll jUaSyi (JJJS ^ ^^\ J ja> JiLi. 

0^1 jA V ^fc«3 ^ jy^j^ 2 jLauj^ jl 

—it S J^fA j| i jii<njU (J^ jSjaHj ^j^Aa Lil j .^'iti j 

j)_^ IjS jLa (JAA i5__>a»l nij AjJyl^yl ojl^MlI 

_)aj IjlOaS^ iililjV jjIjiAVt ijA _pS O^W 
(ji i ‘lA J c‘‘lUji»MI (JA J0 J , il-i^vtl J J. ^JA^ 

(j—A J ji^i l - 1 )^X-S Lo^JAmiI (J^l «l__)Sil (J>A (j^lj J^VL^ J 

i—• oi^ v^JJ^i 4^5 Ls ^^J JJJ tSj^LJI JjIaI jjSVi 

^ j juJ c -Ljij t4 '’i l 'Nil a*^ AU ^^AlJl'L*ibJ 03^^ o'j O^ Aa_^I 

. (JLiji jijMiVi frlJasbi (jAj jjUa^ jjA O*'^' 


jj_Jaj J_a.l^ ( * JIjla OrHJ ^ tjic- >^04 ijj' jLij 

.|.i^jAj LaV^ 0_?^I o' ‘ . 1*^^ jl^ 1^3 





«1—Jc <J^j ‘4^jft A^l Jj ^ ^ ji.1 JLs cLaLlII 

< I J'^ |>ls< (Jjl IjA lalliAjiijS) J AO.^1^1 La IjlSiA 

JjV AAnAl^il wulc-l jl vlu^ 

A Bgi ^ ‘*»^. ^*j (AjfcuLJ) ^Ludl J)<A ^ »• .iaW 

4_^i£-yi j_ji ^ .-i jt ^ La 1 j) 4 jLV ,^-Lw 

4j J*-aLj( ^j-A bl ji jial V ^ t^' ‘aJj-^ 

. ^Ic 4yuil^ iJ.'*J ^aJI ^1 



Jjj ^ liA "AaIIui" ^Jc, (jSi ^ ^V Lajj 

sljj ‘cH^j—M (aJc- tjij k>» J:H^ ^ 

•Upljill aja, ^ ^^\S^ tj^ ^ CijS jlj killj ilA i_>«ijll ^ <^'jJ 

l 4 tf.1 ^-^11 ^jkiill I'j ) bx.ia^ <4 t 1 

bi" lJ <Jj3 O ^J ^ij^l ^.Lmu I3La 


^jj_j^bll Cji jim W i^i-A j_j]& ^Jc. J 

^iSJ 4__j>aLJI ■*«■«■ I »■« 11 aj^£ ^i^LLoj b__^x!bii) (^j. ul ^11 

^fcAitlj ^UaD L «j. -1 II (l^_jLxJI LaPl A 3 

• ^ ;‘tC» i^jl^Lu^l Aaj 1 '^'1 ^jb ^ 


b ^ '* J sj^^^LaJ 5^ljj ^ 3^jj jt jj_jS^ jAM jjyi kiJLi* Ji jjSi ji Uljl j ji (') 

.f^ ^ IL^ J 
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' ^ .> 1 S'l V iV'i A».al-N11 jlxjbj (jl ^)Sj]Lj 

i^l^yl-J t_ 5 -'*-* >. '1 k^C,\ ^Ic." i_Jj 

1 _ ^1 _:^i t"?Jl_aJl Jjjj" jLuiJ La 1 t.<r»,-^ t'!; Ij Ljl Ia j 

i^L_<a__c.l joJl_c. Ljl" ^"-urvi (jlj 1^'vll ta.ljj^! ^ 1.1 ia\ oJU-l^i Ajjjj_^1 

1_J ^ _LaC.1 1_a ^^^1 (jl i."'! jl-v (ji .IxJj t"^^^)*-all tdljjVL 

^Ua kJljlj jjJll clljl tol I JjSij Iglt^tjj 

"yi \i\i-\ L-dlc. J ilL j^jS/1 (. 5 -^ 1 


ij—C- Aj^L^-oII A J j'l-^ ‘lyi AjlUI ojlHuji 

l_ilj J ^ ^ (pu^ j.1^1 L^IjjaL (j) ‘(j,JjlajJl 

ljl ^i^ jij ^uaxiai^l (^5^3 Aiuofli jl V 



oli^l .^xj ^Lol^ {^ ) '"'' 
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i—^ (jl——II ,a I I irt ^l 4 j 1J I ^^^ic.lj 

aiUn ^ tjjljS jxJJ ^ «.t<l 

»>i—5 JalilSj t jaM Jil^ Tj^ Ji^ v.j^^l ij^ A^jJI 

.4 Uinr. AjI^ CjUj^ O ^I<-- ^L«.l]t 

University of Wisconsin-Madison Brain Collection 69-314, - ja-^ -ti 
htl://www.brainmuscum.org. Images and specimens funded by the National Science 
Foundation, as well as by the National Institutes of Health. 

j jf' ’ jjft 4 jDL*g oji£ r.J.. K.V Jjjjj 

• ^ ^Jj_a otj 

4 jj*s i rt *■ “t » AA tlAjjui <,Lu&j 

olL&i British Journal of psychiatry a^ILjjJ ^...idl 

4 < 1V t u L tA 1 Loiuij aJ ^jl 

J-LA .I j AjO ii tliijc.1 (^1 cl 'T^j ll (jjlill 

L?^** ^ (J^ t,r!! J9*^J ‘ *^>^0 4 ja1c. 

^ i 0.* <j—^ S-*W—^^1 ,^><*11 *44 (J > ii j tAj)j ^ j,all ^ 

t> ASj*Aj L» <-*4^11 jSlj Lij5^ ^yt j(jlJit'll 

,*jAlii 4i.b V” «(>J LuLaJ ^ 

V A^jjil) di f^J ^jj jSJj / 4j| ^JiSJf Cyjl^ ^ ^LlJ 

U—• 4 Vj tl—4jl jll aJjLa,^ 

*4—4 ji uln j (jl£iVl dtljLu (JJ4llj aI*^ Ij ^IjJl 


A_jI^ ^ 144- •Jaj ^ (^eJe y,S^ ^_>ii las JJU^ V ji 
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1,5^ ^ .j*^ 

V j 44 *i>ij jl^Vl l^li ,^^1 AjltaoVt Cj\ a Kl l V >fc«aj ,»4* j^y 

^ '*^ ■ — iilul£ IjJ Lt Ul ^iJay 

Axil) ojl^V <-l^ 

^jjL _3 \ji Uti ‘<jl&^l_5 JjI-JIj Ui*-* tjSj ^ .Uollc jSj ^ AjSij 

."j_jjJc. _jaj ^ic- 

^ *'« ^ <j^B J—a*Jl j ^ ^V iti n <iL^ S 

»;l_^Ij i -» t^j U 4 . ^r»l^ ^ (.luiJj IjSaj ^ V Tmi! Mi) 

VaI^mmII La 4 *Jax 11 AmiI_)J ^LoLlS) Ac-Uaiimlj 

'.(jM 4 .t\</»ll 

(A-^oaH ^1£.a “AjL^I’ ^^LJI ^1 »1I ii.Lui ^a a^I jj ^ 

^ ‘ (jl ,^5^*^ V "t »t.^" (ji^J i^UIl Aj^l ^^ixll Jxiij 

^111• ^11 ^ ^.inla-Att Aj &y j ^ ftAjk^l^ ft^ Ixjj ^ 

ftjaa^ 1^1 ^ I 4 ] ^JJlLa^i^l ,.^ 4 .j1i cl^Vl J t-ij3tjj tljJ) frJ^l 

— 2 i 1 ^4 \'ttt ^.1 t -* iAa^ ^ ^ ajjLj 

j_jji 'j ^j tA^ tiiLaU J^J Ai VW <» ,jlj 

A,> 1 .A. W .UB ;ji Aiixi ^ 

.Aj^Lilift Aa^ 1 j ■ <* AjilijjftLft j. j 

ju-jJaAlIj 4 _aalU ts“^) ^y^^ Ac -yx ^aUi JI44 

I '« jj JSi jjitii^l ftji jl (A^l^l ^ 1 j 4 -« I i®A 

j_Ltl J_33 (Ajrf^Vl AjIc- ^ ^li Ji\ ft^Aj 40 ^ V'^ jAjjAiflt aji ^ 

, • '_j£ y ^ 1 * ^ ^ J 
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^ -Jjjll u'« i l ^^lj*ll Jj^w j 

.ajLoI] ^jiil ,»jii Jji U1 Lia 

(j) ^ c ljajSl Ij frbjjaB fjA I 'ij-s. (Jliiij 

^ vllU (j<a j| (_iL2uSI ^ Ji«J 

U —* '—W OJ— i-W (j* J^ ‘DNA UiJl 

i.^AJ... ,jA <ijc.iiii ^1 jjVi 

« g 

L^ ^ ^ Aiiil sJA ‘^* »J ^ »' ^ *«‘J *. 1 a 1 ^j 

f—^ ® *>* oj ^Jc- ^_JjaAjII jjlj 

SjSlxJl ^ JaL£ia.Vl oS.<y oljjial! J.ic >kj tV ^jll jA j-.^»1l 
kJ-A (*3jl' jSIj i Jiil ^Uc-l jll ^1 ja^VJ 

4ij_j J_jjc. J jSiJLj 

1^ •’’jjyil ll^b ji liil j 4*^ jawJI ^jll" JS Mot ^Ic. jl]^ 

tlljSi %r. 4j*4ij ji^ jt ^jttiii! (.Ulc, .uB ^ j^j J 

ja-V' “ ^ 4^ -JiLaia.'l/l «jxU JS.0J ^ jLJI iic. J 

J_al l!l.i_c. jSiji «jii J1 ^_ya^ jii ^_yl) <.l5j 

^ ^ ij j4^4 

U jSiL ^1 ^ISjVl ^ jVl lite jSiii J 

vluS IjL* ” :iliLA« 4JjL Ailil ajllmi jjU Ua j jbj 4jiL 


J—* £i—»1* 'j* J<u«2-ii jaJj tjaJi ijn^ SJ».SJ ijSljH Ji£j ii,i ijSli'l ('J 

eUk.J ^Jiiill pUk i4jjljS jjj jiiJl ^ fiji JaliSiVI Jjft JjSljJI 

5_^L. jL.l_j j’jjVl ^1 ^kj J_>jl jj V jSl^ 5iSL4 jj Tjjl^yi * jSliil ■ / '»-^>- Vi 

. J ^ JIIj 4_JI ^ y^ 

) .^} JiA-^ 4j^J ‘ jldi J*’ ^ j’^V' >« jft ^ V SjkJl »k (T) 

jj iJ »jSiill je. j-iiil eL4k kiiiSI ^1 j 1,. -M .-, U) .>.-:< yi 

jUau jLj ^ ^ ^i5_,Vl ^yi >k jV vlijVl > ^ list OjjSjk jLj ^ 

4^’jk- j.« Jjkl \^y 
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LaS ^"lui ^ «iLi 

. t ‘«^«'^ ■« LLa JS 

4 , 

(J—C- <—k L^la JS 15^ ‘Oii^-aB eik JUJ 

»^Jk (jlj al—xj^ U^ ijixl] K>ijl i^iljA (J^J < 

jjl (3^ ‘'c (Jjiijll (Xjlic- (JjIaJ La AjaJ^VI 

l^jkA&4 L^r^i^-i-ti-Afl ftJUb ^L a I t p’ 

^ j g. 4iL^ >J ^ jJS (^l£ j] S Jlit (j-al^l U-^ _)*^UaJI 

^ 1 jij i ^ it. ^jlaJl ^l ^I^Lj ^jiiajll ^Ic- (ji <{_5_^VI 

t a ^ »'« j y< t.M la > ^ ^ La ‘ *' j^ji iri^ <■ tflJ 

^ ,jJc. ^ 4 Jaii Aj(ut ^La ^LiA ^_)a3j!l 

< « 

..ll ^ pLal& *■ A^ ^^yA 

ki\c. iLLA^ <‘* J?^! ^JC-LuU (Jjj jilVlj a ‘^>-'3 

•AilH ^ 
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( 4 U)I 


(3 *i^'V*<j _ IxU ^ ^'*'-vJl IAj^^ aIjUG^ i-**»l^K 

t"_J_J- » L_4 ^SiJ V 4j4.iljllj -'ll 

. 1^ i«l A 3jlaj (3^^ ^jint >iJ ^ 

fj^\ —L» AjL^I W_>?^ L>yj^^ ij J^ u* (^j^j 

fr jijin. .B 1 ^ 3 ^‘ y^y* 

J ^ iOliuJl j S>xVL 4iB jjj )>« 299, 792, 458 ^ 

—1& ijij 4^$^ ^ 1 toii-sAi ii 3^ ^ o^j ivdwiajj 

L^i jIL ^1 <-jjiiil'^ll j4^j CiUl^ 

<ilil^l^ OJ^ <3* ^ * j • ■•* *' ^Lalc (Li^ i^jA 

.l^A« ?'0'* ^ ily*J A^j <.1 iLmiIj 3 lill^j ifjAA 

U—* VIa^ (j^ytA ^aJumij A^j] J^J"" J 

(AmIA_JI 3“ ‘"^ 4^) ij^ aIsAa jmJI JaliiH 

a1° ^ ^ ‘**3^ aAoI AmLwU t^'^' (3^^ 

.*i« ■ u J l^j ^ (A£_^_>^I ^jC- Jalijll 

V ' ' j‘»^ 3*'*-''^ ^jlViut l*>liiill 4j>« AjaAJ (_>J_} 

"j-***-.* - JaUjlt ^jL (^jS ^Uiajl 4^1 ^^jUjiJ ^ ^ 


li* ^ SjtlJ ^jl25 V (^ J 
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L« I< <.^).w !jlj ^ ^'•*’ ^.Vj S^Lk^ 

Jalijfl jjJ ;4j ijjsi Ji3 (A^mIji^I y A^Ij ^UiH 

Ja—lb ililaj is jaJl U<» J['Sa\ k_s^ ^jSlj tkdjaJu 

• Jib 

O i*L_jj tA^^ ^jaJl 3 ‘'jS-iu Is 3 i ^*^3 

JaUlil is C^wV '—*3 ^jiloll ^UiA ^ 

A_^j kd-Jsfr iSj^ JaiiJl V jVl jSlj 

> "1 ift j 1 < <K kilii JIIIa iljbA ■a.J'j'i ^jUi*‘'...'» y SjiiS 

‘AJJJ® sLkLa^ jl-i SjlluiVl Aaj jSjLii <_jiiaki Jia. 

‘ * . j ^ ' 

jl k *0 aJ jSjfl J* i j^k-a Ua Jft VSj^l eOA ^ ^ U ^ Jj 

jjJ Jjfui V JfiJI »j* ct* (jl ?i.lila]l jjc- ba« jijjl ^ \il 

.A j aIt p bAjkJ ^ ' j 

^ yi .. < a l l AjUal JA aJ JjSj ^ C*j1j J^Vl jJUlt Jl 

( > '‘■ij ^ i AjI^ aJ ..1 <**'1 ■ ..I lal l 

1 —(Jiiljll kill aJj!L La jAkkdj V' t J-ijl ^ Aji^Lall Aja^a^ jL»Ji jA I 
^ H bljl ^ j)^j I rt lAxall Iaa klaa_^jll bj^ ^ ^^11 Aa^J 

<il_jjli| AaJC.1 kilL iALalkaa AjjA^l kiljbaJ AaaUi AmiI^^JI 3^ 

kA^jAjH klul 

JXi yliiia JLI jl J ijaV j^Lj ^ jaJt jl jL^ ^U »j*Uill ^ ^ ) 

jii ^ jiAA ^ Lxbl * Aj ^1 i I nij III M-i i l. -^ Jt ^.>a]l ^ ji 

.4jlia ^\j 4^ kdjJj jS kSljjiu jlS J_j .^IjaJu jU-^V' 

j.;—j ujU klikJ Nullius kKlJictus-iuraruc in verba magisiri " UpiMtilao ^'jj* Jrt (^) 
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frliuSVlj (iUj^Lolc. ^kjjL Ij^ «Lalc. ^Ui^j 
—1& j <,^ ^1 A^_^iJ3j^ >1j\,i m IjS i<iljLiJl 

1 £'j JjJ 

l*J<aA ^ \.A iJS lj& 

4. «J U1 uJj (4juj]all ^ ^ ^ Axilj 

4—ljjLjaII J —t nhj ^ ^ jj® ijilj ^ Ijl t'‘-j Ajaj 

.1^ j A__uil^ »IjV) oi 

^ • ■' i.£)»ljl <.5^ SJliA.o A£i_^]aLa iN_t_^XJ «iLl *--4^1]j 

^—]c .,<JI ijj-^(iLb iJ^ Y IjLJ Jluil iilijl 

;4__jjljll ‘ ’* »La]c ^ IAj Vj'iljill 

iiij^ ^ 4K.* .nil 

lJj ftLttLtB Ijjuij^ A^Lall jC. UaLgj 4ah-i>.^ Ajl£^ L^ 

Aijiij La jA (*Hi)r» (Jti.i<r> ^J«»a] ^Vl 4^^jll 

4 f.y^ <jjj (jl4 jljj jjlc. laiuJ^ ^j ilsil ^ 

jL_iiIl JLw**' O^ U^J ‘UJ^^ AiilU wluj 

• 6 ^) 40 ^ fja tiUgc. 


^-''■ « ^ j! > • OJ Je-^* «>* J JijSjLJl fA aV (' ) 

JjlS 4 j]£](j ^^,,aljk_4 ^ J i^ * ‘*S*H J^ ‘^***J.*^ ^It^jLllV ^ 

■ ^iriiB Jj'*<i*<ll J>>> 44 u Loji j I 4 & I .^/.»^*^ 

JiUuL ^USo-VI V" J* j'-^V' J C“^ ^ ^ (’■) 

.rLoll ^ s4^l j 
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^ —s I4J (jfcjl jjj iJjl ^lijVl Jji li* J^lJ 

:i_^l J JS—*: J_lijl) A_^UJI 4 jl J g;^Vl ^UV u* L*S .0^* 

6^ <rj<.iij] Ijl <^"’■ «-*'t-\.i.^n 

aja ^ <Jj^ o^ (ji ^^]c> I.^LJ (jjl iCJ 

V —isAil ^JlaJI (JIja ^jI ^.jin'll lO V 




^\ ^ ^ JA 


(jAUitI i.l)ljjl ijj^ La^jc- Ij^ LaIc ‘ ^ ’^- ^LJI ^;-^j 

i^l Ia_j]& ^j1c> t'*i->. i.^i j (3 ‘e^ 

jW’ (j* '-*j*j J Oj^ 0 ^ 1 ^ ^aaaII 

m] 4 j>-> u-a., ll AjLa ^ja j^j t. iK'n ^c,aU "^ISmi" ^j 4 JaII ^aaaII 

^ <>a\ IaB ll aUaB aH ^ t-'i'i^ ijtj t^-«. 11 J 


(jj—all <^>1 j'nil A* t-j»^—11 a —a l__Ajj^Jla jjfi wVVI A'IA ^).^alMil ^ 

<Uu^^ A jU.-M ^AMI^l 1,1^ (,^1^ (JllVVl ^^ OtAWlijJ 

(JA ^ 1 4 « -i l il tjl l-ijj*-4llj t I j* jJjS lijJfcA (jl£ 

1^ _j ^l_JlaaJI i^V *‘^l '•-*7- (_l^lj >1H 4^ 

t^l h*ll iJ^Ij ^Jjliiil j_^l AamI t_ya)U ^aH jj .ll^ 

^j»«j 1^ I - *'»j Aalj^H 1 ^ 1 ^ i^aJll ^jiC- t j'*- 


4^—I* i* <J Af 'l ‘iuS 4 ^ 1 S ^^jijKyi i*i->jlt jSjA 43 !^ ajiViB j\^ Ci (') 

^ ^mnj »jiatA «fl .1 ■ ^all A l< .*.. Ai^ji 

fl^hi '-^^3 )J<I> rt 4^^ « ii*^ ^ >iUA tijulii ll^tj AjiAAil 


.^aII JJji a*'! Ai^A^I Ia^aCJ ^ J^ A«J jjCi 
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S Jj ajLo {^J * tiiU^ 

^vail Jajuij j tl >«»■ Jsi Ajlj - ^ <■ ■■*> 

‘ (^ jo>H iiljS J^l ^ Ol&l jail aJA jjj iJjLJU 4 ,Jl1«a 3 

JJ__S>-*11 ^—aalall Ji y^ “il l A^jijjSj Vjl.iaiuil ^ (3^^ J 

—Llal) jj jtA'’ill ^j>^l jl^ ‘CAT 

l) *> ^ jA^i ^ AiUSlI jaL^ U^) aJVI a^ ‘(jJ- -1 Ay 111 

()j—^ tJjulA. AjiiUjll vljVjLsi-all j-4 j^ 

jjiJ—*JJ —^1 j—« ja.) c jjl jlJ jIjuVI frl-M 

(J j-_) jl a JA iJjV 1.1^00 ^‘ ‘ o l j AajJ <.ljli^>l.l^V IJ •-•‘il 111 Till 

«aLaJl ^ jLdat (jaij Jilj ^-aJU AjilsLJI 

(J^ jiL^ JJ J^ iA ^ il l Al 1 1 ‘ Jt ^^ l ^jaj ^ A*" ll J 1. .> ^ ^ 1 

‘ l l 7> jali 1 rti lj tj.i ^1 A t ,i *i I ji.’i-^'iiio V Ajijsijl! ajft j ‘MRI j_^JLiiilalj<U43l 
tplJ^yi l-iA j) j^jlU ^ajall hliH ^^jjulaLii-a Jl-a-a A^lajiyi 

^ « " < <1 1 jl —g > J «iilj i'iaj-all I jla^ ijj^ V * JajSI AjlajI ,_jJc. 

A__sliSll (jjl J_ai AJxiiLuI^ <T -aB jijjllj JJJA^ull ^* J- ^l l 

H^J Ii i l -tl lj j j _ -» .a J I jjj.AlU ^juall ^juiajl Jjjt jabalU 

ai S A j ■■—aaII ^a 1 aaII lJAa ^ ^ jiLaj I jj^^ 

J—w ^—<J ^1 Jt jjji ! J>^ aJjaJI ^j ^_jaJl j 

jii A tjU^i j tliljjU^I Aiaika^j Art.><wJt A^l jaJiut ali5II 


al *lAlj ‘- aa<<i-K. >ai ^ ^i«l ^ ^ ^ ^ 

'11»e Basil m MRI" cimu.cis. niit. * -—*j P Honial. la_^ a.. . 

Cdu/htbook s/i I iri/i ndc \/l I imi 
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Jju (MRI) ^j-oaU JuLq ^JS_l>i 

^ill L^l 0 ji 

• i 'l l oi l jjji A'lll ^l.lVunlj ^ ^Jaoxi Sj^^La »J j- ij^J iAjx 

Functional imaging laboratory; yhanko to C'hloe I lutton : jx-aAll 

« * e t 

jjl ^_s__)»j J 4y_jJall -a 1 Jpl ^ -all ^ JJ*' 'll j. --'“il l l” V>->. l 

t it 

'• . t.'“i —lil «) ^Jai^ jl j_^^j3a]l t 

L^lLi J 4ci3^^L-all 4 i l 1 

4ujl t4 w.\l 3 

^L, I s'* n '*l‘\ Jjjl 4^^lj ^ ^'V j\\ 4 U .0 j\l iJlulS ^ i. q.^1 ' 

io\ —a^l iflc:. ^ _5 j ^tJi3 

wHl-ilS 1 -ft ‘'iCl /si ^-vli Al^ ^ Ici- __jLiMtSlASl^ ^Aj-S. c" iA-N. ^ 

—II ^xji —a]I a ^>^-^1 sj^^ 1 j s-jjL-taC-VI 

IjSI -0^ 3^ sajLi-ta-aJI j C^L-<a'^l J -^aH 

.a 5^J ^ ^ ^1 ^jjJall ^c-ud^Sl i_i^l^ 
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^ ^jjjL Jc. Jlla (f) JSJi 

. j-ail ^l.*-a] 

^—<iil a Ij jxJl ^ ^ Ja^l c. jaII 

• A-iiiAili j aJLajuISI A-ulaa^) 

-J^ '^ - - <Ui..iaajl jajljjJl Eiigclieii, A., Iiuber, W., silbersvvcig ^ j 

sl^!>u ^jL. Jc. ^Ij c!lljj :"^V' »^...' l; 

firain. 123 (pi.3) 532-545 used with permission 

^ I Laic. ?T .nil ^^jaxiil ' J 

^Ic. ^il ^'5> xi. j >—iLuiill s2A ^j^Lul ^^Jc- ^’Lxil Ajjj ^Lul^ ^1 

-aj aL^I -Lsjjj dli'uxl^l oLa JLo |_5io ^j\ ^jj yil\ j 

>lc. 

. ('l I tl 

®3(H^' ^ dliL ^ ^ui:i]' ^ (*-a ^SLiaL 'uua JjaJI 

^^ ^ j ‘ Al l ^..ax d ' a cL^ ‘4t.a]i ^ jj''_4l 

0 j^' J?—L -] i^-3^ dji ji-ij adlL jjij 21 jj_ jia2 
Vi^' (»' ^La. ^ a'jju Uji jSLiL Ji:^ _5 lA-aJl ' ^I ^LLJI 
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tJ^ j 5 V 4 ji i■ *!« . .j,^ 

^jl i^jxlij t^Ua JaL^l (ji ^uuj 

J_o f*^ (.5^ yUa %y • SiaaJI ^ 

4—^ jVl 45^ j jj J>» 'ijjj <jj J J 

8j_j—wP ,_5—3 1 *^Uall ^jjJ pLaJl (JS ^ Ajj^aI! 

^ _>=>j ^Uall a^A ^‘W) aLlpj 

Ajaaill Ailal* ^Uall A^^ A;^ v *»••>.I 

c>JI -^--'■ ■' JU' ^ lii j 4 V» 

1 1*^1 A B iJjSlwij **"•«■ (_^Jc- jjljiiaLall jA ^.oJl ,^3 UaLilj 

tijl_^ (JSjiB .>^^) s>* * 

r. >> J ^aV''"'^ ilaJij AUaift!) aJA A ii>^Jl jj^ jja. J 

*11 JaLbL^ (ji —J A__£Wi aJA ji 0^ 

j_jSi jj-> ^jAuisll «.uic. ^-ill t3^— (j3 Aja^j^l CjI jJoll j 

-V- «^' V) _II i^ lj£-A-a ^jSj (si jSlj i^lc- ^Ui ^ 

jA^a-J) ^tjuii oil A j^l (J?-uU jj ^jMwJI A j^i jji-l 

j II jjjArfa—jllj kjUjjV JJ>-=^I) jll 

^ a Aa\->VA ^ ■ !»■ jj LaJ fcljlj4*^l aJA njlnl W^II (jjj^''-r 

.UaL^ __^Vl <jVl ^^1 

_^__A ^^11 ^*«j- ^jua.all a_^^aV AjjjaIU l^jiall jjl ^ 

^ -le. JSjj jjl AjIc- j) ^j.ji<ail ^1 <—ijJJi AjS? iA^j-all j3^ 

V jj iA£>UaAuiVI jAS ^\j ^jjSjiAi ^ |_^l_j^ j) A&Ua a.1*1 a^> a-Ia 


A . 'U«^U i3^ 4^ i_5^ j-ia j^ tan^i \ ^ T v\ ^ 

»* a Aa-al 4jj».ajll iSlaLill ^aB jl il>“ 




(') 
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(.h _lii j j_SflJ (ji jl^ jAj o' 

_1 ^9''A j _II Jj J - ^"'1 1 4jla. ^ jjSioll o) 

J__Aaj ^ ■ >> Jj'jiJ f>-=^ ^ 

kjj|_aJiil _:^l ^ 4jl ^jJlj jjA^ j 4 ^1^1 4 _jj3 j i» i- ' l fi xi; 

j l ^ -v I ^l^iJli-ol ^ oJ1j1j]I vIjLijl jOl 0^ JjOu ^_^I Ijl^ ajSlOl 

^0'l-ill jj^jjL-saail j*»ll ^ iii«tt l l 



L^lj jOl Sj^ (£) 
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^ _ 1*4 ‘ “ j ^^jSj-oll ^*'t^'*i ^c-o]! a 

^ M,T JLIJI : 

Zcki, S (1993). A vision ol the Brain. Figure El-3 in: Popper. K.R.& Eccies. 

.I.C. 1977, The self and its Brain. London: Routledge & Kegan Paul 





u' j-a y_jiia JJjjjjJl 

4 _J| J. ^ L oU»\^ JS Aic. 1 jlj-aJ >_al3J«jl <jl j-® ^ <jl£j 

j ‘'"i' LoLoJ ^ J ^ ^ 



^ JJJ jl^ Josl J ^ ~ jJI JJ j.i.-aTJ J-<at>0 — 


_!l t^jj ill —1' ,ai*J Jj*-S' JJ-^ '-^J 

<jl V'^ l ^'r- j I...j Aji ^ ^jjJall ^joiaII j^-r^ 


■ ^ .. A\ Jj<..':. Jji jlj q ‘^AaJLul ij iU3llij. ' i '‘s .ij ^ jJl JaJI lift (^ {' ) 

JS ^ ijuLa o^iU ^1 jj Jji ^ >aaa.j 

Ul ^‘■ . .1 2 l \Vo'‘'U s Sa ^jc. ^ 4_^i j .^Aj ^Ljjj ^ ^•n"' .. * ^ j \]Vif i' l ^ 

.vluJI ^ ^U31 La^ 

jl Iajj _o, jj-Ji j' ‘uLLi. 4.J3 a_5 C±va1 ('V) 

^ ^a.U. jti J' J■ -.-iH i'll ... I J.' ■''-'^"'■■■I j] IjLlajl _P^' Ji.ai 

J^jiL_j " J.; j - J—a PET JiJiajjJ' >li'oa^V 

jl_i»i.bu ' j J i a. .‘:,^ ^ ^ ';'. >i ulll jAl ^jialall JSa. jaJJj sFMRl ^ .» ji-i l w .a]' 

Wt' l ,j jj^ Jl^jl' CjLalj^l oOA ^'tc. alla ;-> .. A l' 

. iJl J;jA ^Vi 
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1-JaSa 0^ ^^]_5 tU^ iS^.'^J j~^'''j 'J ' j’ ^‘~ 

* 

J—A 1-4J ^aj—SU J—stsJlj jl£ tjl Ltt-a jjiaJllI j Aijjc. jliil] iilLnl V 

-iill ^jjaTh J ~ <xJ^'u ■’t-oi-all ^lAiJL-il jJjSJj — 'LL® >_)^jLia-o 

P 

■tfal.ii.4l,il UL^l^ \]ri.js \ A-i-a ^1 ^ J j^jixLuji j -v .rt 

J^LaU .ftJrm.'lJ _g <jl 

1_A i j/'^ ' <jC. ^t-oll ^ j' >"'' ■■'' AjjJlc jl ^^^j«_uja j 

]ait . a j ^ -5 * ^ ^jia!La]l ^ uc:- ^_u3» jj Mjiia^ e 1 jjJal 

JjjlllaLjl ^JuSlj i<jijia. An u Ajl jJ j'jJ 

liik^uSlj (“Walli. Aj.iA j Cljt A^Ij ^joLoll JaUljj LaLiu&l Lojlj I jjl£ 

]« I j j l-ii »>ii Ajl J._i^ri) ^ _oiaS-a]l jl 

IjjJ—1 j3 jjlj ^ J <• k..r^ 4 V'^> Aic- ^‘‘^i''''' ^^^iallall ' g .j-a*' 

4.<o^l£. ji ojjlj i_5^ kilLiA i’s.Ai] ^‘j. ^->11 ^ t.j.all 

^JlC. j i J-ii .>ij <jl Jiii ^jlS ^ J Lll 

.<iljaC. s" il >>il yi'il jl ^ u^yij ajjij-a kljlS^)2k |_^l j 
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j —C. >■ ^ oil ^ ^ialLai JJ '■:?^) U^_jLtll 

^^Jal—L&ll t ^jLajli ^1 La-ljc- JaLjjjJI ) jU 11 TZ-Ja y ^ (JaL^i 

. AjI c J:A^ Aic. U1. n'l^l Lu^l 

Redrawn from Figures I and 3 in: Stephan, K.M., Fink, G.R., :ji-a—<31 
Passingham. R.E.. Sillbersweig, D., Ceballos-Baiimann, A.O., Frith, C.D., 
Frackow'iak. R.S. (1995). Functional anatomy of the mental representation of upper 
extremity movements in healthy subjects. Journal of Neurophysiology, 73 (1), 373- 
^ —Ic. “Cjl UuLulsjj (»jaLi <jl ijjJlij 386. Used with permission. 

J_c Uc o^A lil iojLiV^ Jjj 

Jjl ^ - .a I I ^Iji -^ jsl-iiJL-ii .lie JaLiu 

V (jV^ ^ ^-—jiii u^i Ia li) 



\\ ^ .<1 1 . 5 ^ 




^ ^ <alal4 JaLSlill Jji JjJ-aJi ^a-uj^l fc^^jSLoV^J ^3-^ 

-,^j£L«Vl A-ii-iillj Ljaji A, ^^4 ^S Jaiuj Lo-lic- LoAiC- 
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Redrawn from Figure 3 in: 0'Cra\en, K.M.. & Kanwishcr, N. «!' 

(2000). Menial imagery of faces and places activates corresponding siinuilus- 
speciHc brain regions. Journal of Cognitive Neuroscience. 12 (G), 1013-1023. 


^ « * * 

Cfs J^asl ^^iW\...lj 

«• j— aII {ji Mil I- jibs’ll! N 'o tii^LiiL* ^ . ^<1 

(>• Aiiaia jli ^^i) Aa j 

—j ^ 4flU‘io vj^ slulj 

_)l 4 ,,y ^ ' UCy* slaaUaj j 4.jj^ 

^S—^-ail (jli t(jl^ “^JSJ 


^ j^Sj e.^yei] Ijj La ^ 

< j<,a.-j^l£ 2jC> 4jtJ^lj ^.iiiaH Jasl.2 slaj£ Ijtj 4^j 

CS—* sii^>*-aa. LaJ 4^ jSil LaJ ji 

• ^cli_jj^t jl a ^ j]l 


«l^l (3^ 4.^1^ A.aj ^klsj Ajwutlj a 1<>tl l" tW l.^^j 

jl__wil^ cj '•<-- jj Sla^ ,j& vliUljjll jjJ 

J—< ^ 1 (jl (jVi ^auai ijt s i»a-sl j JaLlal 4^ j«Ja ^ 




(* —siLvai ji ^ ^ JiaJl (J-iJ 

0^1 V j^l ^lc> (jl ^ 0^ 

frL <alc. —J 4^ ijjlj ill (J^J <<.>>^1 1*’'7-" jj!**" Ij& 


* 1 I*J Aliala ^ CjT>Tr^ ^ c3^ (^) 

FFA AftiaLa ^-> .*v<...j '■**.tfl 0^ 
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Ajjjl^'y! siHMl J ^ *(_pUayi ^_ylc. l^A jl£ L* 

I * * f 

O ^'—^ vjC’ Ijjfaj u* Jaliij ji ^1 jaII 

• Jiiajlj 

'—*J -ulSj t> j^iAiajj Jijl ^ jSij j CjJdC.r 

I—« j ^jiaifciU >iLI Lj^ U^J ‘j“''**■ 

*J—u) '—^ t4.*A—aj jl-?-a]l jfuii JlJj V <^1 V) v>“>1^1 .Ja. 1 _i^ 

* j—( *;)a a..ii—! 1—«JJ ‘ jjj». ^' i l l i ^ Ljjjjj j ^>£^1 ^ 

(^—^kiL*i-04 jji J (jic. k>jjaCu Ij^UJl 

—ic. (J j*i‘kn i tt 1 1 >111 % ^lii ijji J^J^) ^ ^ 

(J—*Vl ^^1 jl li j iii iljS k^iiiJ ^ U.ii1.£ >LoV viJjiijl 

^^ ^ -1JJAaII 4-^jV w£i]j {4 ^ 11 J ^ J'JaSj 4<i >a-.^l l > ^j^ljll ^ 1 '.>1 t 

J—4C. jLaJ 3 Oi*^ ^ J-“j 44jla*JI U jA.^^ 

VjjaUMLrJl 

C>* <-^45 

>^^*4 — > (J^l — J ^jlSxyij (ji j j )i nVk jl JlaJI 4 » n^-ii ^1 j]l JiaA jA 
J?*i—J J Jatij J nJaJlj (3l*JJ La .jAAiij jij ^1 

,_J*J 0_5a_UI oj.^ ^ kUjJjj ^ Jaj ^ vi^U JiJI JaL^I J ^1 

® J .''' >Jj-- J ' ft JaL^j jl t4^lj]l a j^ll Jjc. ^.e. 

JaL_sili ^,_Jc ^j_^i ^ s .::ij ^^ 1^1 J 0 J 
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i^_jJJl ojl't , ,1||I ^j—Slj <(3jjVl Uj"^ J"^) \ IJ^’iml 

‘ «■•' lx J ‘(3jj^ L>^ JaLxilt J lA.i*«-iJ 

^ _ll _)ai- *y _ jII a j_^1 _jA <^jl^ 4jc. 

X Ml Xx&j| d^lx]l ^ lib_j|jjx^j 


.*Si'A\ 


jSxj ^jlxll <1 jIc. jjJa jxlU Ajjxx XjL^I ^_jix3l J ^jxj ^j=>-!J 
^ ■. -s.’! jl ^jW...,'l j tC_S*^l i-5_^ O^ »j4xl^ vJ 

\ 'iti r. >j K..A 4jli_all ^^jlatll ji LJ^I (jjxj jl ^jx <1 jS jjjj 

■<» \ j ^‘lU j j a i.lijlS t4.ii!l_^) S^Lxfl ^x ^ > 

jjx ^jLiiai aJc. l^j :c!^ j) ‘ J^^l*il 


L_^ ^ t(^::ui j^1 jj^ jjixxi jx£ ^ ^vi) 

^ ^ ^ j 7 - ^ Axlij Lx J.oat tljcUsijixl j jlt (3* -iais (»^ 

j (j-j—^j ^j«-i>V ji' .ij^ J*-3>^ ji »>-*“ 

iJjliiJ—iJ J jjl nKj t^.xU ^^j-iall ^ .1.1 1 al l a 

4 

ajjLi jAxaUc- ^ -v\e. S«x\ ^liLj\^ JxC- ^jlc. l:^L^ Ai 

Aj^mi (jix 1.^ ^^J* ‘ ^ ^x jl ^_jJjl__)ll ^Ij^l 4j j i l^ 

iJljl jjS'i «j—A (j it _j*-ia—M tU^i ji ljUj^I tJljlJIjix 


4^^^^5)kX ^OsLjuaJJ .^ ^iX 4 T\ Ji 

^^i~- lijc.lijj o (Jlsl jjl Axj x-fl^W ^ l j& Ijlx ^ _y ^ lij&lxxj 

( 

.A^l j klxw^ JSsJ) <JjLjiax (jjl 4 JtoJI Jilj Lx ^ jj (jl 
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jiisi i J\ C)\ 

^1 La ^ ^ ^ o*!*^B Jclaiil 3 

^ j ^ j j ^11' lijj a «^LJ ) 3_)Alt yjl <■ ^ ■* 

i>ic> aIxJj <3^ ^ Li il j 

V^ jlSsi i jSi J ^;Ualuij yjft yjjj jiJlC. >^l yj* ’ 


0^—SJ JLs yjl aJ V ‘ J^La ajjjAialL Ajl 

!j_ai ji ^ «;lft L..ii ^1 yj*j4» ‘y5^^' 4^' vyj^ ^ 

.-*]—li ^jj )« |L|\ .. |J Jaiii ^ rjuiill ^Lak. J »y^Ul! J ^ JLa 

yJwljJJ ^1 '^'1 1^ yjl_^ja ' - ‘ 1'•.■>!« I ^|^a| s_)^-^ 

i^ ji_5 jisiS/t 


A I i-il ^ ll ^1 ^^sjl «iii^ 3^lj ^ L)^ LtSaL^^i I ^ a 1^ yj^J 

J_5k y^ AjftlaJl 

JaLu—ill ^ji yji >ai j y_5jl jl 

"cf J^" j* V tAaJiVlj jl^ 

^ LaLaJ jjLala ^LJl jL yj^ yjilj 

LiiJ^^ Jjtej y^l y^jk yj j jt fca Liil^ y^ Ik ^ Us^j »yJjLa]l 

—fc yjjj—a.VI a tjLLlklij A^lc. (jl iy^jLaS ^1 yjjjisLa yjaJ Laka 

<_k)—^ y|^ y^.lk yj^ 1 n>^i ^kk aliji t^l ill'll Jjk yj^ ^k^lc-lij 

Ik-k V '»jH * 1 '. Mlac . y^ y^l jl£sVl j^ J (_k^j |j^ ^yi jS 
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( 3 ^ 

J‘^11 A ■ 111^J J^UxJ ^LoLl] AjSA<a]l oJaI 

^1 V^jLaII ^LxJLj ^aLlII LoV’-< iAoIaxIl AjtltaJI 

JL-a_J UjxJ .^1 ^uil Jt UXi^'^\ JS ^AA ^\A 

<^ K» 1 l a w 1 1 ^IjJI J 4^j4l_jaJI (^jia J_jC. ^IaIU 

V^LJl 1^ JL« AjLtil^ Ul ^’•■'"'j *- ^1 (Uj4 j&Ij <J£j 


j—A l__«j ^ U* jjj/iH l^A jl t ^ '1*^11 lii jjijl iwa_^ 

frljMi tAj__^ ^ ^ J *'■*^0 .ja^ i^Ajt 

^|a1\j AJajI j *j^-^'- jl ^jLJI ^\jJ1 

^l..;>llj g ^11 aJsjIj fj/i Jl^l jA Lm ^pSi aJojIj ^L.4^'^ 

4 ^ir.tjNll c!jVV>^^V 1 j* Us- '^j ^^1 ^1 ( 

^1 atJI ^ 3 ft Ij >jV a _J •*',' ■" AliaS Ijl IUa ^ ''4 * ^j 

^11 —Wll 1 mIIc. L«Aj A.Miaj '^jll ^ 

A Ic-li j .''ft IjjL jstiij ijjftAjII (jJJA 1.4^ ij^J ‘L>al-^J Jjj*^ 
»...la*! ^1 ^^'Wi...' <>4,4'| 11'Xlj (^LxJI J«WU 

a ^ A ■“' al'^ ^jj^Mall ^V1 sj-^ C5^ i^IjlII ,j£> 

ftljSfl J'* •'* ^l lT-ic.IW'i ^-I AiliLi A^j^il^ll (.XjI 


jti Vi^yt ^ ^ jjAuU Ja^ AL_3la rr (A^jjiuyi t • 

a^l^—flU ^ nH ^ ^ j-a >-^" 1 -..^^ ^ji4^1 ^ 'j>^ j- jja 

.1 a <1 ^^"i i i -ati ^jft 
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vIjIa L« jji 


Aiclil ejtiiJ (Jjisij IjAj 


Jaju aIjsI U JS J ^bsil lift CjUi«, ^ l^jj 
liA jjL^ ^3i^i u i:rfj «^u 

« ^,V*4 \ 4^114 
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^1 ^ 



JiVi 

uka « ^ ^ AJIJ 


^JUiL (jmLmAiVI 

(jlj >■!jiaiU |_gJ__ul ^ ajLtt]! cljAaS]! «liUlS 

4_C.^ ^ J-s 6jSi Jlji V ^jjl ^1 1JA Jc 

(jl—^Vl ^ ^ y i^ klljl tAjLwJI SU^I ^ ^ j-^ < 

(LaJA^j jl fc *ili« SiJjBa^j Iaj'v 3c^L»Ali ■ --.1 1 

VI fcil—ale. jA jIaaII (j^jaAio»]l JjIa. 

.Aia AjaS J_5-2^ 

A Llaj J tfrljlA^i ^ .*11 4« y. ^ j -'l l jj^ |_^ 

J^—*J Ijlj ijilj sJ^jaII 4^^VI 1 ^1 4'■■.•'1 1 < ajli, 

t(jlj—JI jjjL jc -Csaj*A JjUj iiLli jiiJI jjA-Aj c ^j*-4 ■■*1.1<-- 
.LiMl_ySLj A, <> I "'i ^UJI (jic. L^ ^^1 sJA j 

1 ^ ^1—*J1 ' al ■ ■.^ '. ■■! LiJjJ3 jli ( L'.-- l '"' ^■ .a 1 ^jSJ j 

jiuDj .JjjUij till# tli^ IjJ j (.ySi JjSj LaJj , Ji 

1 ‘ ^ s uTi. ,.*1 

U J J—^ J oJA ^ Vj 

—jtjJall jJUl aLjI Ji LjjjJj ^ ^} - •' jIaJII j jjj^Vl j 


J'— -liH Ijl-^ _jkill jSJj t jiiill jiAiib J^La.« ^Uj jl£»JI tiiE (') 
_y» tSal^l ^ ^3 jj'Ai jjilt ftl jail 
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^ fr j^*ial3 Aiwia-ll lj!!;\-aJi ^1 <]j—oj 3:13 A.aliiw« ^ j-aJ jl 3>La. c. jjJall (^ ) 
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4 ■ in'^ ^<^1 ^jsl^ ^ ^ j''^"' 

.» l^l 'fi.jil Jo> Ja»^u j.^'l -«'•■ -'j 

^ ^ AjSi*^l -W yij 

^ ^OxLi j 'i^\.> ^aII a a''"^ «3' j) 

f, yja —U > ■‘Z ’. n»11 iu i ja^V^ 

. jl . i.-^.H slj)jUil Ij^i^l ^1*0^ ^l£ IJ .^j&\jjl wiuL^^lt 

Prof. w.s.Maik; IJiology. si. University, Missouri ;ajl 

:^l j JttJl 

^UJLi ilijji ^ ^-all ^L-fll __^yi ji jS-fcj (_k^ 1- «.*<'•<■■.•. J sJjS 
aSUI J <1j V jj AJ^Ul AAjaliikiilj 

A . yj j.A<h1I Cjjj 3 L# tjl ^jijt ^ J J ^ -u: ^ 

. H-ll^ ^_4 -l&^kJjj t ll/n 1 \ Ajji ^ ^ ■« ^*0^' ■'' 4irU 

tia*ijj ^-rjl Ailal* jL ^Jiji! ^ jjjcjLo ,jlsc- <ljU^a-4J ^jl 

4—^a C . CjIj^I _j 03^ J ^a 31 J *Ua^ Jx: ■- 

3 — ijjl' J— o ^ Vv‘s <J ^LoJ ^Jj&jpui ^ AAJtiJ! t JiteJl ^jic. 

l^j (IaLqj aLcI^ ***^^ *1^ AJi^Ukil ^1 Alt t s^Lj „\ 

lIjI j —M — Ljo ^ slilij j (jSaj jl i(3jUaj Aa^lj Axlj Ai^ sJ-UjuI 

J—c. J—»jl ^ji.1 >> ^ 4^bj J JjJ 

^ JaLij ^ iljUj» klJ j^ kljjAa. jjjJ ^ sill slijAa. AjLa^L 

rA—a,^ slu—^ Lajj sS^ sliiaj Li JS ^jb - j<sJi ,_sjjV 

• ^ ■*'< XtLiM J^l AjI jl 


.Ajuuyu (') 

^ ■ —oW 0—^ 'I'-t—^1 jjji uUai »jSisi j^jU u 

l—* Ij—1 jV' sAjjUJl «ls .’^if. isj* ^ ^ ^ 

iV ^ aI^*U 4ualLiJ1 


.S3 



^ ^ JAJ AikJjwi jU tl -vj-s. ■ >-. ajijc,! L« jlS 

^® * .'.' * ‘ ‘j »Jl:^.rt''iiii<t3lj 6 j-iJall 

JaLwaD aJI 0 ^ ^JjLM^J t.*''*^! J 

^jifc o^j ^ (JSjillj 

—J-ll _)Sj—jj ^ (_>tf>Iaa*>o Ujli C:j\£ Ijl J;Slj Cjj!)UaVI 

4__»Jtl Lu ^JS J ^ ^.^-rjl ^1 L« JSJaJ J*-aj ^ ^UJI jC. 

J1 I—II jjSj V 1-*JJ jjj i«-tt]l ^) ^L*jl jc. 

I ij ‘ *1 <—1 j*-j jl ^ jlJ »- jA <SLjj ji 

j--C. jKi La JI^*J1 jjSj taj)j ^'jJl ^jc. 

U_^Ia <j , ''»>J V-iJ J^^l ;jC- Jl 3*^^ Jj ''>?»ll ^ 

^ ^l*jl jC- t_jj1jcal) 4jij^ jC. 

Ijl ^—Ijl ^ V ‘^'^'*•■1' a^ ^1 tj^l 

Ic- ,ji»^ l-» Jji jU j_^jl^l ^UJI jt A Aijxj L* *, <1 Ci 

^ Lo V \\ uUSc IjLa' (^1 ^ 

,Lajlj _)^ 


^LJij ^^L_j ^ ^ aJuc1\ ^ 

A^^ulU LrfJg^ 

La L^« »i ^Lu ^^.*‘ L»^ cLaic- ■** La (^ ) 

j^— aJI ^ Jl^ iajia JtxartAi L^L^I jUj JUa jl^i ^ ^ 

J? 4 JaL^ ^ * jAi^ «. 

. ^AijiLa ^jLla jjlu ^.JUa ^j;- b.1 .*;U * 1 - Ujl 

J^yjJI "Vlb^ ^_^)u Ja" <a^LlaII a^ ^ V -AjjjLaJiyt 4j^i 

AAjm^aII ^ V ^Laik waLajiA-A 

J_t \pjJ J 4^UJ^ U^ 

VIa^^jL L)^ ■ *iV^^ 4^11^ ^IS Vvljl^i^hAill 
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Uojp 

Lm ^ jlj-^ ^jc ^jaJ 

I—J-AaJl (j__3 Ia Jjl cJlAU j»< *tlW ^Ic. (jj ^ Aajui^ 

,j —5 IaLoj Lo (Jisijj tAjS\»aH ^<aU il ^ilalall ^ a >., 

^ ,V ‘ ''^ —IjvLiJl jjl t U'\ j M.iiiiSl g . ol_^j Aj^^lLa jl i jj j. ^“iH yi 

J—“Jij . y ■a a U S^liJl ^ 

3 —iiaiAll ^ Sj^^I (V^) UjVl S ysil CjIjU 

JL_ujjl ajl_C-l 4jaa-» jAj jJaja^IjII (JJ^>i3 jC- ^-aU ^aUt l 
t>* y a jLiyi iu«a*Jl UlliJl jjj .^aJI ^ 
aU 0 A j bfl *—vLaAA tjjSj jJSl jl ' 

aj^j^a—IL j ^ ^4—JjVt —ill ^-all a jJi_a Infi . -k jj jjaSaJl j 

^ a\1 a^jiii ^ ‘^JJIi Axll lj^l.^1 ^ t‘'n-«- ' 4 Al^r- j’ljall 

•iS ."ij »>iaB |_Ja^ j JlAJ 

i^>* (J , ■■ ^ - ^JaAi ;1l a^_y^ i_ '»a j*i 1J 

®.>^ AjjLmJ LJaJI 4-al''^ll ^ 4 it ■ ^V 1 ^ljjl£ I jja ^4 .1 . >.yi 
^la. AaJala Jja-J <^^*4 i»j ^ U,^ 

•'^ * ‘ ^ JLi. 3 JLa»JI ^ ;jjSj ^ OAJ t^ j.^it l 

< 4 


jI—!S. 


-Wyi 4 , i<> o j^ATl_J J 


Ltai ^ iaLiill J 

Jjj V —U^J ...ljji_». Jjijj 


LujI 111 


■^V’ J* ^jA-> j«3' ai-l'-){') 
Sfitiir Zeki; A visum of thv flrain 
^ JLa_J ilajli. Jj^ U ^ lla 

.AjSj-LII ^ ila-9 a 3^ a yJaU 

4j ^Vl 4;ja^ i jjaj ^ .jjUJI U .^.B 

• jau ^lijl 
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^ —ic. i j—Lij —ill ^ U^W sj iaaijj 

^ 3 jl ^Lal^ ^ ‘^.’1^ ■"!' iJlllj^S 

^l_a]I 0 _3 ^A^l ^ ^jll JAa >.lj3^«a ^^*'' s-Ji^oJ <aJkS 

^ *^* ^ aLaI^ ^ <ijala J_^_^ ^I^Jl j <^^^i..n^|l 
41-tl-vx. aIaL^JI 4el->'«^ll La 

t 

..-'Ijl Aft. IjjL >- «■» jjj ^ ju^l 


4- - W jaH aJjiVI S jj' ^'11 CjLa jlxxll J_J^ 

' j A 4aK'xA ^•‘ilA..ia y _J‘A^_iL<all L*KaV A^LlaII ^jja Ajil^ll 

i aV~iA.A ^1 •taV'iA aII i^Laa^I ajft ; 3 ^ijuj ij^^l 

j<a L>aa Sj^l^ Ajia^a ^-aJ! (jlaliia ^L^'J?I >i ^^\*1 La I jJlUj ^ 
^1 j -I i *1 1^ 3' * •^ (A^ajiu) ^_^VI (sIjLaAA^I s.^ 

^ j - ill ^LtJt iS I—il 1 ja'JI ^1^ ‘{V4) j,>lll Ajiala ^ 

!-«Ujl iAjl^l aJA jjjhdJ jJmwJI {JxJj (^J^al^ll ^Ijljl ,^ 5 -^) 
^j__£Jj ^^3 _II Cjy^ _* Lt aa JjajI lA^^iJa 1 ^_ja^j La^l.31 LiAiLj 

^_^AAa_Jl A_iLiJI ^ AjU-ayi aJ aluA^ 1$ j^l jJlfr J_J*-fl3 ^ ^j»a^VI 

_11 4 L-S.I jj4, jjL«‘' ^IjIjUaiJI ^^La ^Lal^Vi jl 'iili ‘(V5) ^ 

^ jII J^mi-.iII f—fcj I-* yLaJ J Aj Vj J^I 

‘ I»j Ijj <^_3» ^3^1 aaAA ^^1 jj i 41 I I Ia jSj < * <41 1,I I I 

.4^^)^. AALli Lii ^j ^^)a.l A h-\l I (j '<1^4 ^ ^Lua V I 


Ajjlj i.^La^^lajall AaIIt <<11 A 4 ILJI AiA>__)4ll ^^3 

.* aB ■ * il ft j ■ Vi j a ^Ift 1. a ^'«''ll JSjil! ,_Jl 4 3 j44jal! i^LaAjtslI ^jLa ^jja 

^JA ^^L<J (ji 3)^ A^UaII 4^ ajAaJ «-all (3i»l-i« L)^J ‘L? 

1 4 A 'I . .1 J__laj 1 j >lft 4 a il ■ ..ft ^^^A^all 4 ^ H« aII ^ LI \ a ^jj3> La AjIa^I 
^ It " aj»"ll I 4 K .*, A ^LaJl aA^ ^jja L^ftl l j 

.«.l4jjf^l 
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ojJoS JaLuiiSl jl**w ^”Y iJSuu: 

^jj^\ *w_ij_-aj]i JLa-ail ^^*jijV^ «■ j-kJajl 

. ^Jij-il '’n-ail S 


Figure 3.3 in: Zeki, S (1993) A vision of ihe Brain, Oxford. Boston: : 


Blackwell 



^j-Ajl SjaIi* AjU-a) ^"*T" 
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^ > a I I ,^^-aC. \ _ "‘‘u ijA-oJl S^Jjwiall 

_ji A-<uxx A—xAj >■ ^ 1 j *. 1 ) ^ Aj^^*, ffij! l Lu^i AilaiAll ^ ^ ^l.la 3 j 

ft J—J—S t^A_oj*-o AjtijJ j..o'ti JLa-all ^ _ji«JI a jaJl ^ *Li.aC. 

J1—i-oll ^j—« j— ojVI ft ^ (.S-ftxJl > ij.ai j^j-IaaII Ajj. sj^Lsll jx 

•(^^J >.5^) Jai ^V) 

Fram figure 3.7in: Zeki, s.(1993) Avision of the Brain. Oxford, : _<JI 

Bo.ston: Blackwells. Scientific publications 


' >1 -*«» 

JWa 

I ^ ■*«■ 

jk*,. ? 


j^ m 

-*«» 


-/U'A : 

"'T *1^ 


iPSTJ 

>1 ^ 


^ t’ 

■vfbv, 1 

'"T i 

.^1 

.10 


^^-LjoV JjJaJ 

-LLQ ^^-*^*-* Ailaj-Q a" ^ ^Q. O i _\._^\ \ I Aj^i l .^ l 

.LiaujJij Ig jljjl ^ 

Lash ley, K. (1941) : j-i^-a-all 

^^aojUAQ ■v.>i jj JaLojI 

By Archives of Neuroloqical psychiatry, 46, 331-339 


Jjl.2i3j <3^)3tA]l jl.iia jl ^lj,lJI A K .^.nl l o2A ^ a .." j 

J— XJ ^ A^Lla ^ A ) . ,.-N. H .JIjLo^ jl f ^ ^CLil^pALoJl ^ 

,3i*-U A A K M' A IjLi^l JjISaiVIj 


.'L.aLo:j A5jilujj iSili Ji jlVil i A 1» , jj J rijj* Aiiai Agiiosia ^1 _p31 ^ ^^ ) 
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(_g\ ■^j ’(*3^^^ SjJall 

iS.ijJajC’ ^^\ AQialt «V3^J (1^ {J^ A^J (j& 



^Li^j (a^)«jilM 0^ 

L« (_jJc. jitill [jl h-^Vi j ^LtJI llul^ \ j l-iS'V'^ iZAji jls^l 

«li x 3j OLa j IjuaII Jsj aJ.,^aj LajI ^UJt ^jC' (j^ 0^ V 

.Ut-^j Jiila^ Ul^l ;j£lj 


Vj gj»Jl u #jpu 


A jt UjlSii Aa^I ja ^) jia.^ii ■ *; ‘^lUil jjc. ^^La ^‘SJ 


^LiiSV ja^ SjjjiJalU tjWJJj t^-all (Jxc. 

La A^id^l tilj2i! ^j(4 ^jjSj J .Aj jjSilij ^ 'aK-^j J (JjV| 

-■a^Li-s.L< 


.\ -. Aa A^lj Lj)* AJlUI ajljMil clllU 

IjI—^ L..*"^Ij tliiS Laj^ jl jSi Ja^il ^‘’<^1 ~' ;kii)jS fjjiA tV 

Ajs^ ^1 jJ (^Jc. vlis£c ijiiJ vijiA .l^jL-a ^ 


‘S—II ljI"^ U^ 11 I a I .jJjLJI 

4A Li^« i >' —J A__^(,5^ ^ ^ * jWj <5^ 

Ja£j—a.1 ^ jJ—ui aj—Jij jj_>a -laJ AJ '• 


J—» jr^’—*i Ji!^ S^LiO Ul^i US i^UaaV' j-iii' eUJa {') 

j—a- j JjL J-ax-a" Jl J^aJ a ^Laia ^".Aj^gV...- J J^4AAil jl£ (tj 

*‘*>^mV1 ;J ^ 
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A..1 .0*1 )1j -ijll 0 iLjII c jl^^L 

_) JaS (3^ ^ Ji CJ^ 4jl 1.^ 

cIiaajaI ^ "!^l jiai U" <--113 S^ Vryj"^' 

■* ' i-^A^le. ajL^^I ^LtJ 1.1& 

^Uil “^1^1 IjSjc- J (js*-^^3 \jj*-» -ici ^ ^ 

» ‘-‘‘<A^ fr,.5^ i>y^ .3-4 j) j-o 

^jl j ft —II J iLJajjil ^ .iasa (ja-ftVlj J;l£ jj j 

i^L_i! 4.AAd illj U Oi A»ll —$Jj ^ Cix3j 

^.iJl 3^ tT.u^i ._>-u.VW ^jc. *1)1 j^l ji (3*^* t. 3^3^ 

^ j_3l (jC. 3-^1 ^^ 3 4.^jaJl <il J (^ylc. jJU 4ji La Ai-« 

<_lac. ^ !<*- jjM ’'< aJ (j-ul ^.-all {_5'iaJl •^»j L)^J 

' '’A -. 3 ^^1 jSij ^;l->'\ .. ij V Ajl i^l_jil 

* i 

1 tloe- Ljijaj V plLJI (jC. lj>al ^ ')^«aj 


._jj .^j I j -> ■ ■■! si j-al LjSjII La-iifr ji^ 3-^^ Jr^ ^ 

( d 

f, . 1^1 ^ iAjUaSk^ilj (^ill ^ yJayii\ Aj-iAI ^J^' 

- ■ -• 11 j -« <*«^ al^ 3'^ “* ^?•/*’*' (^^l-^'^l ^Jiii^^yi JaaJl 

^Jj-ai j i JLlil (_i j*jHj ij 3* 

^^ic- «_i__))ilj (ji ^laT)!!*) V 1 j *1^1 j (3^1 J » j > M I jC. jjAftlc. ^liiajl 

a_^jla j^y* l^l 3^-43 t JS-ijll h£ll_jj| (jc. Ift 

L4-4 j*^ « »l^i ^j; L.a'‘ih j 1 1 g.lf>j*> 4 ^ (illjftj Uft 

4 < 

4 ly>l *v AiudLjt l ^-'lc- L>^)xl J < 4 la-ofr Aul *^1 • ■' ’!' ^-4 jj-a ^ft 

^ .W*!...* Laj 4I3 3 W.■ ..'i La ^jl^ll iIijUl^I l<i^ aA-ol 

. a1».4j ji 
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Ski , a) jl jL«j Ui wjl^l 

J_A AlaJj ^ .L-aaJI jC .<>jj .^J l*-aC. 

ji V VU AjjI j I 4 J y j' ^ 

tM,,'A''il Ij i\i ^1 ‘lA Jjl <11^ ^ L« ^-Aj}_) ' ■ iS ^ 

1j^\j <*’'<«.' . *L..^ 'JT** ■ ■•''* 11. H 1 

lA b) AjJ^XjX^ «_5^ ^ L^taJb <*lmn‘'ij t\ u->T\1 A^ ^1 

« 

J \A.*'i..,l AM 1 j Ll^xJI ^ * 1 '^'^ (i^ 0 0 ^ ^ . :» 


a^ 


^L^lII Jj_ C- \_^ i^jxA l^'SiO iL-^xJI al^l OLtt^^U.411 a.i/t 




^^Ixj 1. t\ .^*^1 ^ 4^1 

»j ‘-^'j’*- i^i^l ^ ^Ll^I Am <*£ ■■iSj ■•^1 

^i^_] »l^- *■ 1) cl.^V^ byi JaJj .^^Lo^a ' ^^1 

* ^Lk^b AjjyiiA A K /!■. j. e^j i j' ‘ *' • “J baj ^jjjb^4all 


^^^..aC- ^ t i Va.^.Xl ba£ iAjL^VI ‘. ' J i4^j)S^I ^j_j' ^ ^^1 


Jjl J—jjIjSjjj (^jV ij^J *ki JW-aJI (j-“ ^J>j kj^ 

ij_^ _ C. (_^,^ 11^ ^ ^^b^C. kbfaajl ^Ixaxll AjJaikall a^ ^1 ^j^a 

^ aJaJJ a 4ji^ ‘ •^*^1 ^-^1 »0.'.^ ~ ^ 

1 . }} ^jba JJSJ (ji <.^l.i.4 ^<'l l j-a «_llluj t^_j<aC.VI (^J—iaJl Jl>«all ^j-a 


£Ldl& *j j^***- ^ ^ ^ Ail^ ^ ** J ''‘^ ■* ^ 2 ^ 4.^^ 


(“(') 

V' 
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c) U—^ ■^JIa Jjjc. Ut^lj J)_^l I A 

f # ^ 

jl L-u-j u)j_^ ^1 J& ^ J>JI oji <iUil ^\ 

jti-^! J (jijla) ^;^lj ll^ji ^ ‘°VljLy 

J&iljS*a_jj jljijVl (-jiiuSlj VJxL iju «-ijs»J 4 JLu jjjijSi 

4jUyi ^h J 4> JiSi ^l£-U ^JA^ (jiMj J 

a • ^ jjj;; ^1 ijL-al J l^j I ^-.H ^ 

b! lj& V 4jl ^Jy ^ Lg 4ji ^> ^j]l ^ JS 

(> CiU UlU ^ jla jU^yi aJU ^> ^^Ic-i di^s 

U^ U—^»J jc. I j^t ^^J*J ji ^ jla^ 

g-jj L ^UJl JC. Ai^ ''djUoGaj" Jak^I ^ 3j3 ^ 

Vl^jC.) v aJA Aij*x]l 


ujSj Ulic 


(>aa-Jill CjLy»^l ^jl :jjjSj Jai ^Jc. Jjali 

l} U ^'y 4jL-aj ^1 ij ClLftjla-a j l ■ ^ tV I » t i 1. «> l 

^0 ^LkJI (jc. oLgjIxx iJaAll ^ Ijl^l 1 •'■■.'•.'V 

g-U*- JJ]1 si^l *<l]j Jll, (QLoJ 

' j,i*-aA jjc l i^'l LS Js ^ (Jlaaj - 2-^t.^ 

»i-8. ;;;^ij tWJat Jkb J I'j^t ^ji\j i\’J\ 

^lx__ui ' il^l ‘^■iL V .l J I jj ^ 1 tijlj tS,V\ aJja^jAll ^ai... 

^Jc. ^>J (sjj^jM*) Jj^l ^CAyJ 

.^IS ijiijSjji Aijaj jjS' iJJjS bl^ij tjUti^l 
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> 

' )• ; 

.-a ^.al «i&^aa 

'-i -ai i J l^'i' 

a.h.- 


\ 

r' 

^ywa) 




’ ’ 

1 

.1 

01 



LoLoj yLwj^l <jlAjl£i ^3^ 3^ >3^’'a**i‘) V l^-j] ^ ^3^^ 

.4 l^Jjj La.ii& tyU-n^l *Li^jJ j^Jaliujj ?V ^al ^j >'i.^\l 

lesion location: plate 7; posting data Figure 2.2 in Goodie. M.H.& : 

Milner, A.D. (2004). Sight unseen. Oxford university press. 



_jj ^ 4.-q3'^^’^^) Ij3jl5ui ^c-a]l 3^"’ 

.3^i 3^ .daUiiiii *CK..A3n <3 ^jJlJj ‘dll 
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Rcdraus fn>m data gi\cn in: ffytche. D.H., Howard. R.J.. Brammer. : 

M.J., Ehivid. A.. WiH)dniff. P.. & Wtlliams, S. (1998). The anatomy of conscious Vision: 
An IMRi study of visual lialiucinaiions. Natural Neuroscience. 1 (8). 738-742. 

»J 4*V. . 1^1 J AjXAAuU <>1jV ^ 

-il 4l -S (jjjUtJ (jAA sj-* ^Ixllj ^ 

jl iaa.^L«llj ^ j.^iH j\ 

lai L °^ JaLwl ji ^^ I d!A ^ 

Aallaa AjjLu^j J^■*' ^1 aJl^ AjaAJ jijW. a .1 »<-. 

j_jSjj tj IAj&j UJJiJ jjljlU ^■y*’''*' Ajjlj ulaJI 

'OjW jjLluil j aJ^I^ OJ^ Aa jjftj A j*A. j ajlc 0 jll 

,j—^ Jirt «1 clllj^ /lla.d Jtl.i.i^ -iJ^ ^>il A. .^*^1 


kljlj ‘ _)*ic. ^LwJl jjsll frLoijj (JIaj o»j^S 


^ IQ <1 sIjI— aLofr >, i3all » «; ''J^ 

l i slij4—^ <J^ A..a il ■ >.1 .*1 

(A^jll AsJals ^ 4ljjj )->*,i*‘iB 1^ jll U.vN /.Mj 

A_^Ij ajlil ij^ A«\.»‘t.« JaLljlt ^1 sllA&j 

.A^j] AjlSj JJ 


»!j ^jjLJl iIjVI^ I_ii-aj Jj^ Jjt" .—iij.Jjjll 

I ^ !.•(* ^-I ^ t ^ .a aIjIaaH l^^iu .- -«*:A 
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^AMj aijtu ^ isu: 


jjl JaUull J ji ® J:A^ tliLiil jJ 

1 .JJ_La JLi<a ^ILiit La O^ “^J l3^ 

^4_}| t(j.aamii (^La (JS »n .ijc. AJL^ ^ 

^ JaLijlt La.ljc < Mn-o (j^jja 


^ 9 L> ■«■ Vi j ■»■ ■-'’ La t- MiiiJ La^ i , j urtaii 

—rtll Lj Allgua ^ ^Litj lA jtjni.aj (j L>* 

JsUaaJl (j^aJ Sjjji.i^ ^Li^l 4oKjrt ^-U** 

4^ J<aJ^ ^iVTn ^ Aiilalalt aJA 


^jJ .-■y.yi I . >-y^ll a^^Liia Aj^I AjI jSjJU jj4^j 

' ■« ■•■j iAj^^lj (_^LuJI ^j*juall jt A^^^ ’ 

(Jl& (jli liU^ iAj_^lj (^LmJI j_jxjuilt 1 A^j *. j\ > ^ all 

«A U AAJjJail <_y*Ljoj U Aj4j 

L»l L.^ A_3kjlj La Q -^A. .*t AjmuIU i jii ^_jl) Jm 

—;^B ^Lii^l Ja^jjj lA-l UJ^ Oi^ 

^ Ajjjlt AjI^j ^iJiajAj 


«_j-' * 2 (j^LlOalt ^LalL O ^ 4j£. Ajjjll Ia^j 

->—.a Au_^la < > Ly 1. rt 1 a^^^Lia |_J *■ it ■ 4l *^ ^^B 

<*- ij^ Wi. a"'j tIal-tl-L 0.$^ ^ A^jlfi 

A__j_^a!) frl—^jjl A_«J aiii^ (JvL^ 3_)f^l a^ 

.(jjU a>]l ^ r ^l) 


*J—'-L—j—r^ "^LJajj-J^ 3 J'-^ 

->--'Ba j| iiIjL)_^i <~J»iJj Axj aAC ■' ■ ■■' a^ ' j 
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<.1:1 j lull's .all <^.^1 frlj^ Aa«JIa Ijl^ ‘'j^*- .*<• La.^jc" 

<1jJ—J J1 ^i*iVI ^‘''^- 3*' ^ 4^..iA‘.a <,^jtJl Jauj 

^ '|;»; Ajji J La ^ji <aJ V <jIa£.]j iJll^i (jia. ^li 

iiiViA ^ A 4^ '4 iIjLu^j tvJLaJl J^i.a .Jl 

*A yiH ^glV) iS J'S^ ^ j*.<ai) <1 j^Ij A^aJalju 

OaUoj 4 j^VI jL-aj')/! (JLa.4 ^ ^Ij^jud Jalijl jl-a^l <_&-a ^ 1.^ La jSjl j 

(jUaJi 4jji^ jjj \ ^ Ia jC- l.i^ ^ jLiJl ^ Adui^LMi ^ iaUjll 

tJjJ^I»<100 _y^ ^ll^Ua 

^j^L_A i._J_:1^ ^Ojl^l ' • ;JjS A.ajj 

.AjlaV A4l_^j ^^IsiHill Jl.t> aII ^ ^ (^j^_^Uall 

'y ^; iA4x.awill ^ 1a^ AjjID 

' < 

— j^^^JaLail ^ l^'ia 4iii Lajj ~ tljl ^a^I j ■«j ^Uc" 

.... A <jj^ LaJj *~ All^ 'Ijlj.hdl ^ Iaj aI^a.' ^ 

.aIaI^ a aiR. ^ ^ jp^li _^l <*ij- 


^ ,HW »_^.all (J^NA ‘« io iii^a ASj 

.(jilaLall '»*j iIjIa^I 

AjC i^JP 4__>A«JI o^^MiC. A^IaJ) ^ j <1 j1j_^I 1 j'j.^* »ll3 <1 j)A: 

jjAH—J (^J 1a.,>aC- AajLuiII SjAaLk^ i.lu: l^l^j l^i.iiij Ajjjll 


-Ia. ^U ^ JLalL ^1 ^ 1]^.^ a^La ^ 

ti (J a 1 \ .tl U^4^i1 ^-■*. Iaa .4..1. 

.4£jaAa Vti.d • Jli/ 
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(JjIajj Ui/>a>J ol&3 JUuij 

J__£ ^—a 1^1^ igiMirtll Ijjj 4 ^ Ij jKrtl j 1,5^ ^ 

i^J (^-^) oV*'^ 1.5^ LvJalj j ^^ ;j■ ^''' 

<>» ’!■ 

/ 

_jIaII jL^I ^ ' ■ -I* ^1 lal i<uH ^1 1' -o ■ ^ vliLla^^Lal) ajjS ^'a* 

liil ^ 4 ^_^j^l ^bJl {jC- <ajlj ^jiajjAll ^1 (JaVi J (jSjaj ^ _>*-a 

^U' (»jjaj ^ ^ 

4__^La£- ^ ^■ ■■! j< ri^l ^'.^«H JsLuijJI Ijl 4 \... 1 1 ^ j 


(Sjl-^1 ^ ^ <jl 

^ —Ic. —Luj ^ ^11 <1 ail Aalaloll J . Vri...t i_^jia ^jC- W<ia ^j£lj 

_)iU aJ J l^l jt J j<a jSl^l iji u^Vti.iVI 4 jL»C. 

« )1 ■ <nfVV1 ^f'^'^J iiy* *^''«-" *- a‘l ^^ 

4__JXJ ' ^ j/*’ ^^'‘''a'’ ,^1^ >1 <a'' 1 < j tt ^ > <^1 1 

(3— Cfi" a^A «l^)^ AjJaiu ij^ ^1 


(.AM— Ja Jl^ ^ '• ■<^j'^i>>i'a^' 4_i_)la ^^3 

<Ux^_«JI ^ '■ ^1 ^ ^ 

1__A^I^^I -^jj (Lail ‘ ^ «’■■■'< V tt^j t lAsL.tt ^^£1 ^Aik^UI 


. J^l£ ^ j ^ J 


.IN AJj^^jUll a<^ ^.^1 

^ ^'~- aj_a^l (w^jjjj 4 ^^)a^1 (IjU^ AjjpiLail UaLaj ,^Laj 

^ l ^£j;n (_J4ilaiall 


67 




.i_5__yuiJI (jjS?l iJjS ^L-aVl 


^—9I yb ^ B ^)A-uj J l”)! .^1 .--^a\l ;L>a -'B ^_.Ja jjj 

■ 4 4 j'l •^j*y I ullUlaJlo'j/' 

case 2 (p.6l3) from Penfleld W., & Perot, P. (1963). The brain's : —aB 

record of auditory and Visual expeience. Brain, 86 (pt. 4), 595-696. By permission 

of Oxford University Press. 

<1>4J ( 1 ^ '’'1 •yil La jji-aia. ji ,_jLe . Ja3S ijla : X ) SJLaJi 

4__j^)C. 1^1 jA^ tlgU tin V jAu 4olj-al iSl^l jl "iLa.J 

."AjjC. C.Ijj j:^ jl 

4__a)ala A_|a_j 4"4j^i V ^ V'^lj La Ij^ jjjljiij'' Jls ) T ^LaJl 

jl—al^ ^ .'“'J tc-Lall Igjj 44ajlj A^l Ia 

A—«j I. _ iK" Iaj ^ jl c-LaJl 3®-^ 4i_ji£ t^LaaJl ^ t ajL.T.-ill 

—al jl alji ^ ■ A .>.,.il jx (_5^ ^a.a'' Jls AjJlj ajjLak^j Asi-ai^i 

."jjaIj jl J j> ‘■ Li L>^ ‘L>^' >—SjC-l V aluS jjlj 


ai 
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^.ii^j AiC' ' ^ ^ ^IaJI 

^ ^Ij al" ^CJU ‘ o> *j 

J—«ai (ji U:uiUa ^J” J*^J " ^•Su J 

<J^ (Ua^ 

^J\__x!t Jj g- ^ (jl£>Qyij ^1 CjLki^^Lftll J^j)3 

Ja&^Loll (j ^j <2. ^. ^11 4Sla'i<Jl !^e^l ^j«'*'' (^iljj 

^ irt jj *-*’ '^•^j ^ i^_P t ^ jU tf>ift ^.a] 

.^kjLji ^ «--«^l ’ 

^ JiUpfcJ 

L& ^ V) ^ CJjjjp^j -'' '^y'' J^ISaVIj 

kl&JLj ■* Lu^ JS <^-3 ^ ^ ^ 

(J 'iol ^ ^ ^^^j;rij tAiVi^ a J^aj ^1 ^a1 ^mm ^1 

til_^^3a^ Lajlj ^AaJI ^jP’ i.ilfr^l ,jC ■- 

OU —^Vl (J^ ijl*i ~ (^jjl .Vl^ JkJaSJ aJ ''I .isuaj ijl^A 
j^l .ij^l ^j__c. ^^--i ^jjii JUa cJ^ ~ uj^ ^^ »N un 

t^^iii*^ll (iB^yi AjJ^^ f^j^j Aujl^ AjamlaII 

^ .Waji <..^*1^11 Aju^ A^ ^ ^laX-j tujj 

A^ jAI liUj Au AjLmJI ^JA 


^j- -*■ " _ij J ;AU i/aaJIj ^^^xLAt ^j>.aJI <AiVUk ijji J^ AjI^ ^Ji (^ ) 

.Jjj ‘Jjj .'Hl'^"''''' lj“ »_><i<4ll 03? O* JjiiAll 

A_a&a_JI (JlLujll «Aa jy ja iaL^ A^aj j^V^ c^ ^ 
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—all C- ^ U ii^ j ^ i^^iwjSA JjSjj 

Jj_Sj ^sji 0* s?^* ^jLlI ^ oii," 

® 4j»ili iIjLujSj" <U^ L«.ijt l^^JJ jll J>*^^ 

1 ^-iljl LiJ^l ^ 1 ■ ,X A j i ^ . -t ^ 4jl^ 

. jJl£i<M**il jIjI jc. JoJimA jjj 

>^1 Ji ll - ^ l^l£_j %1j^ J Jalljll tju^ lS^S 

< 1 i-IjI^ ^ I 4jJ>Lu» A^Ua jjill (j-« Cjlii (.Ijj^Ja ^ 

Jl—I * i-^ . ..‘‘<^1 ^ ^ 1^ jA^a. V ^ j—iall ^Hj ^jia A^L^ AjtiS 

>*i_i sl^ja-: A^l j ^1 ^{ iJlilj AAj»aa JajJaa <^J .^u "“'Jj ^ j 4 jU^uVI 

^ Ajjj^l (Jjj^Ja Lj* Lft j iA^I jll L^ljlU 4lilla jl j A^l jia vjLjLa-u La 

_ il >^*'11 l^lj ■-'' IJ^ Li /A I. llUll ^A L* jti iJlilj . -il -vl ..,1 1 

vIj— j£ 1 "^J?^ JC.)ji jl t^lijlall ^ <£i!\.£jiajl J^La^lj jll 

J—ic. 4A_—jjaaJi a ^, „ ■> jll iJ^j Jj Jala*J AjjI j 13 (3^^ 

Ijl—aat iJijAj ■" il«~- j^ I A-aIajo jI oUajLa t-^Jj V*' i.IjAj 1 1. a ^ 

4—g ^1 4il ijA sljljA^f l^.iJaxAj iOAijaA J^ jlaal l^-'i^lj A ^4.. :>■ a ... la*. 


—*jiJl jilaJI Jl^ ajA J >V Jij An haloiiiuni Icwini j_^.»l*J' j jt4*^ (') 

! ,.{—A JJA ajj Peytol 3 Aa— ilj 3 ;■ 1^ jAa AA~ f\£. 

eUtf- lajo'i 'tJ>^ 3j^"* j'-A-J Ajft Ajiijil 

^ ^ ^ aj IaA ^ J 3^aiAl1 ^ ^ « ‘ l<V C < *11 *.111 jm ft 

• iJI aAl.a ^i4 Ala Jc* OJ^ *'**L\!‘1^ a^Lalt aA^ >L|^V^ aIaJI j 

jl—i a) a'ir I oUaj i^^ A^^^all ajai^ a 1. .%U A^uj ii^A ..jHil 

l>L—A-piH (_>i»^ jJal JfcV J J ■ f 11 Uj 3 *^ ^ Jal j^A. . 3 ) J jLi Aaal ji 

a^^al^J >i LaA ^ ^ ^ ^ J U 
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comite jean Cocteau ^ 

.fv^ 2I;Lo-o jlii vlij^ ^ . J) jlic. ' .i; .. i-n ji 

^ o'l-ij'i o' '‘JO'^V'^ ‘0^'" 

sJJ—jO-a ,_5-jyC. c-l jj fcJljJl£^VI o'^'-Pj 'JlA* 

Sjj_ ^ ^ 7i-ii3o_5 J£Ojjj jiLj aja-Lui o'-P*^' 

1 ^ ■.' at ~j 1^''-' .i_^ J#—J ^_5La ^-llA 4Ll!l^jjLi.j Jj'J-i 

^Jc. >-0£j V <Oa ^ O^'-^J 

.CaLoj jJ;»la ",_JljL 01" j^l O' 0^ ^J 


JS t3-P^ 0^' LS^ ^LjajS/1 cj^ Clll_j^ 

4_a^jjLoll jL_jV' J 5jjUJ1 JJ-^ ^ 

j-v" 1 ^ 1_)Jj t'Lulj j_j3 tlijlS Jl ^ i-al ^_g^J a^jOi 

S j-v 'J i j ''^ ■ ■■; OiiaO Ills o'^J 


a'. v, J iX J il t ST j»tc. .ij>iJ .J) jliti jIjVI I- t l ^ ' iSt |»j (') 

=5_ijlx. ■ '■.< j' 4 .Uf- t\-ui ^ Jpj ciia.lj ^C-oi 0^jU*JI 
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^ —3 wU^I ^jl 

slj|__^j<a]| ^ y' ^ Wi. ^ ^ (l^j^ ‘ »•«■ J **■ ^ • “ '^jC' 

d^ sUi ^ (J^ Lkl jl 

^ ^•- (3j^ S'^Ij ^ Ul<* OIaj^I 

:UjI jiL Ajxilj (jA 


■' j^Uc* jt Ajlft iji*^ AijUaj ■-*»>«■■ jl ^.itU 

^Ixll ^jC 4 innSoll (3^^ 

U.'J ^^'* ■« (j3^ d ijj 

(j/t j>< ijl l_^l ^ L« tl-'jJ' 

^ ^JL. tllj A__li^lc> (^1 Aijl^ <—»^Ijla1I 

I fll ■* «^1 ^---te. <._ud ^Kjitl <5^ I ...j. J'lj 

1^1 Ut^l 1^ •Ijj-a ^ajS'H.M Ajul^ll j^V 

A_«Jl^ aJA ^]i ^jj^u^AiLa ujlSj ‘^1)»“'..' 

^ j Ijij \jl_^jd t'*1«,aiii l^j ^UtJI 

((JiaJI (J^Ij (j^ <3 j V AA.aut La ^li tt-ij. ^juLa ^jC- (J^l<3 

4 t t 4 ^ S 

ijj —Sj j -iJ V J 0 ^ (■ i'laj Ua j 

.4^ Ax^1 Cpj4.i^l ^1 (alilil l^j ^UJIj a1m3 ^^1c> 


^ i j\ljt]1 jUl j *^1a3 -** ^ 

.aIjLm ^ ^ 

^ ^ )J * i rt Aai J^ i rt Erow'id ^ ,J] jUc- J 

.<la.^1 1^1^ - ^ - -.*«U wJj wlljLi^ vl‘V ^ jl*_-1 



ijj —Sj ^^ J lil^i ^jU*...1 j 

1^ 3 jjLy) > s Aj u^ ^ «>>i r. .t i-iui J j3 ■*n\ .4j«iij 

I-- ^ ^jjj ■*'^ uM ‘(Jliial <aL«l ji^ ^LmII ^j__^l cljjl 

■^—JJjJl ^jJajljill (j^ t<.*ilj 4iji^ ijC- 

t^_al_jil J_c. 3 1 W.1 Ljjl *iiji '•^Ji 

V cl^Vl sift JL. J ijJti sift jlSj) 

^ . a ^ o j <fcl i i Ui.t4j aJjjLa I j ijjfci H'jiA.ll jl U^J 

t ft Ml ^ (jl ?4i^l j 1^) ; JjSi J J jjl 

s ^ (AaAIJ 4^3jji^ Ljji iliJajjSl OJM (JjV 

4 

\ ift i 1^ m l ^ 

liJaj3fli Ijlj .l^Jic. jj.4 AjxjIa ^-3j... jy>ll 
L-^Jj ijiuli l^U n_ tf L> ^U ijjj^ u't>* 

^ ^.A^Ls aJ l& <—aj|Ki> I jjjl^lt »j <1 

jA Lt (Ji jfu US * s ■< 

.Liitj jjlS (jlj Aj ,,>*-*j»j L« Aj»aljj LaLoj ^J^ bl^l <1^ 


J—i^aij t^lill ^ jii L»\fc i* J J#i» jiS (1) 

^ —jcl J ikjj^ —^ • j.i^ 4<t-iiii ^ ‘ _’’IW ^ <jL^1 ^‘■ j.'>.1 I ..b 

j—• ^jJluj lil^l ^ItL. j5 i_y^ wVl^ aJjUj ji |»!ji S.,-^. 

^3—uali '\AA fclijjSjj tAAji 

*A^Lumj A JJ 

.oj^ ^ kjtuj Jt I'jlSa) ^ Jujl 
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(j—«ji)j * i3 j ^ ‘A iwti iri 

VjaI tliij ^ W^j o^ '- .'j ' ^ W^ t>y^ J ^ 

^ uii*i^ liUiSj Jxilij j:A^ a^muHj Uiij 

''' ‘ ‘'^ ' ob^" ■- 't'*'^ ^j<a ;ij_jiL« 3__)i^l 0^ 

i ' ag- W \ 1 ^Ic. ^alla ,jJc. cbj o_y^ ^j A*4ai ^ '^bill Ij* 

i \ij U (Jj j\..,y AjIsj 4jJjI j Ua tojjjyjaa oji^ Ajlij 

1 'w I a^^paj bjlll Ijjj to^j-»C- j<» kljb^^^jiixll _):i 

4_j^j t^L-xjl j iSji^ i—ljuijl (j^ *—*J*^ U^ i>‘JJ^ 

^b ^lju3) aJjlj liiOj^ ^l£ LuSj 

j *'<1 Jl j_J V" J3-4 jj $ j*ib-9 4jl£j ib_j±-a CmaJ' 

1 *A lJptll J .... I <<*«- iil_Jj (.s^ j-aTi-dlJ tL'fcl.ihljM J ...Ixxialjj 

Cij:iij jjA-allj t^Uajj ililjjl ^ j^jl>?■ J jjJ (1 jC._>^ J-»Vb 
^ ^1 jj U ^ JS J j ^^b ^bkil ^^-Ij'jj 6^ 

. 1^ \ ■ ^a /. t 

Ljjb > n*! Jjlj ij^ JiJ^ 

4Ja 1»B AAAjill jSlj t^j^M li* (J J' jj V vjabj t(L^jajj^) 

* * < 
tb_j!b*5l jJ b . J ^ ^-Jjl JM j^bM 

^ a jib «jA ijb J <—^ jXuJul bjSfl jjjJijjj 

.A^«iij _jy^ 4Aj*t i>ii«Q lAjAlia 

*>•5—i uJ^' <>* 4/^ 2^^ >->“-y^ •‘-S ^-3 

• ^ il 111'ti ^^JA A£^ j a^ a ^Ij 
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^ 4^)ji J ^Jalui V" 

jj—a t—4C.Lja__) I J^ u*j iiL t *l . rt<u i^iLlj UU-;,; 

t JL_C. JJ^" jAa lua.i jli ^jAiJI 

^ >IJ_5U %jA\ ®jlA ^J^jLkall ftV> ^jl_>a OljU. 

jj_JLji ^ jl—i>-a jjc. UsjUj IlltL-a j j^| ^ 

^. ‘i . ^vi i ^ ^_La^ jjUl Jib ^1 jjsi 

*4,^ (jjJjLlaA]l Ol^A^I Jjjl A J£ iic. ^! 

JjJjUaJI Ja jy^l JjJI Ij* JiJ jSaJ :Jl>« ^ 

•V JrFj ^J-IJ 

y Jjl^b jbul JjJ ‘^jjS ,1^1 jl 

• f^yA La 


jjjJaj ^ usi£. ^ jl vi^uii i _^i£ Ja 
J-^ J JjjL Lajs ,V Y^Ujj iiA^ j 

Os^' j a ^y\ JjjjlkJI aV> Ji} 

'> V ji (Ji-ai ji iillj t Jac. V ^1 S^J^I jiw-Jl ^ ^ Ja 

Jj—A^jj (jlt llflji jjli Jj tL jl£ai 1 jij jj ^ jjia ji 

^U-i ojIc - a.j..nV,lii. n\\ ^1 jAAfli 

J^ ' 0"'.' ijj^j jl*j ji JjJ Jl^i .ixi CjliUaa 

j'—^ * JS JJC- J-aJ lift Ja 

<^1 ^l^Aaai J^jJ aJjjijl 3 jifl 4^Uj^ 

4,5—^ <j*,jJa]l J taS _J^ Sju^I OliLaJI 

4,?—^ Jj^l JjSj Lajj Jaj a^jlc. Jja CjUaSj jS^. 

4^_ji-all '-jLj^ jli till^ tUaiia-a ^ <.ljaaJI 4:jlj<J; 
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> ^ »iA Jj (Aj£L«V ^j5 (^■^^) 

j\ SaV' Sc^ij—3 ^J —Sc- ^>33 ^>«JS o'jVI 


-3J^ j& IjAj VgJ t^ku J (j-aaJi jlSsi ^ jlja. ftl>^j J>ukkuj 

^ jA*>; « Cj>b.d—j jl—SaSfl —Sc. jj j.'>j>j j Ajc.l*-iiyi <l»l^»-flVS L» 

4 ., ,. is' l J^al >J ■ (j>3 jOsaSS JjA J ■ I 'SS 

« 

jN .-. . * 1 ».<■ « t* ^ I >.v\ h >^S JaXJ (»jL 4 ft\^ 


JJ.*' - "* ' AjjiIaJI okalt (jC- S 

—Sc. sJ*-ajl Jjjj ^ 5 -? <3y^ 3 ^Jad**Uj 

j__i V (>iSjii jjj iAifcjui« jaUs >4 Uj js.^s 

.>jj^Lj (>• l3j^ J>“^S aiA IjjS^ »Sj^S 

^>» ijl ijl£ ‘0»!i4 ^ 4^*' “S i jl h-^ i S l » >^1 

jL_S 4ji ^ ««.l^l jjXAJuaJ ^»^1 j jSj^ n ,_^*A*Jl j4 jjjkj 




'U ’ J^C * V -^11^1 <jij i^Lfcu ji^l 4ljl j*4aS/i jk 


4 U ■ ..^ l ^_>SS (jSc._j t^J (jjSjSl AOMiijll >Al^jiall t- t ii n^ l Ajl 

^«■.■ 11 jS^^i ^ jjnnViW pLkVl j]i Ol>-a)/i Ai^i^ «Ji-^ 


2 iK<». 






Siji^ jL a£ia fjyLi^ 0 (jjj^j iijJl 4jl 

jjj J«J <^jtM AL^IiA# jl 4 . 3 ^>a >}t ^ 1 ^ * 1 jJJ jSj 4 AaAI j 

2 j^J 4j*3lj >1^1 j<* ^S*S1 4k_)k jC. ^jlSsl 

■ *.1J..LH . J 4 ,^l 4 j^Ij 44k^ X^IUJ^ 


iie- JjSij -. j\jjl yia. jjo ijc ya (>) 

. V A J_£1 ^ ;.^ ^1 ■ ^ •«. ^ j 451^ >« »jiSjSl *4* eld n 4ial: 

.'fA j!l ^544^ i#* '5jk‘ ‘ '’’''•“ S jSj ^laa^j •^ISitjii' 
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—j Vj (jjj—i V frVj* ijj ^Uib L^ 4£^£. V 

^—Ift (jLu U ^\ (^) Jt JS ^jl tljl 

(3—iaj ji Uidij) 1 -j^U j, V, 

^liil j l^j Uallc. 

cff—(jJ) OJ^ 4^ 4^' dija=k j\i Ij^Aj 

^IxJl J)C. 


Jj—tui* <aj\jl oJA J i^\ ^1 Ja ^U 


' —t5^ (jjj >» UaiJI tj^yl O^J Sjljijl ujli J 

JJ jA U 4-j jci 

4 fl i 1 * Jaiia UxIm V . .1 . ^>.11 ^^1 J J. ^ ■ U jl 

4—^3* ^l*JI ij& aUljSc. ^ LjajI ^■jW'i..,j ^j 4^1jJ| 

‘JJJJ ^ J lUiLu 

VJ C»Laj ^ 4ijUij i^Jjyj UyLi Jii jlj Aji ^tjjl 

. UjI j Jli: ji j£>ij ^UJI ^ aj iib^ U jl 


ji «5ia j Ua. ^ J* ijJLJI je ^ jH tUaLaallj ii-iaJI OlijiJ *ijj .••■"» jSji ^ ^ J 
^ 4j 15S1I I j* jjSj j v-^ ^ ,^uo V u j1 ^ jii UJlc jIU* Ji 
^UaJI ^ aJJ 4 «Jim lajli. 4jji ^ jiu U J • t_jA3_^ 


77 




?(4ruji ^ ^1 aj ijfjiiu u 


I A J t, yji l.^,wi**i,W ^ M Ajl tiii LiMiljA CiilS iS^ O^J 

'-^J jJUJl J) U] ^ ^ 4i-Ui_5 

. jjx g* 1^ t JA J Jjj 31— Je. Uikj j:,Jo 


:^^\^\ <il)ji^l ^Uji 


f^j —(^ ‘3^j^ 3ijt Ji.b kiJjjsij At't'f- 


. * 
« jU'*'. ..1 


jj—ill —Ifr l^lj aj iJLul vJlsatuj t^jU-ajJl .^li'ii«- 

t 

0“ J-ua-JI Jlja*Ul Jja.>ii ^ ^ijiJl —Ljia_4j 

jjSiill ^Uj —ij .iLi jjuM ‘jSj ^ 3j^L»j 


•t^jll 1^ (Jjiaj] (JjJ ji 


t 

jjUij 5^>^l ojft iJjjl£ Jiic. ^Ull ^ <jii jSjlL JJ^J 

I—ft ^ CftLu li^ \‘jJ ^UJU ^ Jjj ^1 ^1 

SA*Lft_JI ^jA.all Ai^j jc. tillijlj ^jl£ 

* j A^LUi^C^ 'ta-fi^lil j*^ ^k-kl^4 


CJ^J .'V^> ‘ .i » rt«l l ^ ft l i ftjuikll ■ »-^< 1 

V^—frSf'l J sift uia-Jajij <i, \’i^/il l ^'iUa]l' 'ATI Jiya 

irt> s#* sf^ (jD ... ^j-uH /V*-J') Ai)Sft^ 

•6^ J! 
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^AsUail J LjajI siiijjSj jW '«-* 

L. t\ J^} i j—« tiililj t^fr^*;a51 

A\Jj%^j nU>-s^t Ayy^s J *iiLl (jSaj 'J*^ Cy^ Aji*.(3*il 

jj A ^jj Sj J i 4ji ojU^I jj<» jAj J^.W^ 

jLi t^Ull ^>-1 ^ Jd*^^l 4£. J jVu«al l 

j \\oy ^L_c. i ^lki«ilj ai* Ja&l UJJja-»H VJ^JLLlt 

‘j j-'y ^__ Ij^ Uajl Aji 

j_yfl I'^lj \'JiA Ajfh^sJI Li!^L^) ^ AjfMaxil A>Ja^ J 

r. ^ A ^jjjlij jj<a j?- ^ ^ 

jj i J^jj ij ^ —il j-» -T^ S?*^' 

Ij_A J—»^ 1 Jj (jxj ^J\ jjJ^j Aitla^ fri AiiLoL 

oJA tilj ) > • (> -^i Ji^a' 

^3_iaJJ 4Vj_^U- L_kl ji OA»—J Jj) 

j] J ;» ^ all Jilj a jjjjJaiU c? Ailaa-* iIjUaC. Jpl 

J^V* J 

^')°S .J J. ■*. y <^VVJJ _ u»l" (j_ Ic- I—Mjla (Jj I ^^4 4,5*^^ 

^ A\ ^ IgL La tilj^ J J Ji jii y 

J.^ "< ijjll tljLajl«-»l) j^Li OJ^ C^ aLjC- IjLa J-'tiviiJ ^1 

•O-'jaJl ^1 

dua. >^>J jj cJVVii-'Vl SjSa ^L-a: J (') 

** V ’ 1 ^ vIjW taJatj La ‘ ,'l 

S jj#a > j :L:aIli ^ J jSa ^ JaliU Li^ 'Aijja.1 V ^VV^U' <‘‘-^ 

jUjjA Jl£ jil J") <*-^ 1 ^ AftliSj J>r“>^ \ 4 AUaa UL-5 

^ 5 jjS j4a>J .jit ^tiSl i^ijiSl «Uk i> (^A^^-^At^) Jpij^ 

- -UMj aLjafrVi .-ijUaj ,»ltj eLjj^ <Jl^ 
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' J Ijji iaid lui 

.'j ^ ^ ^ LjajI j (AItaIS aJLi^Lelu Lijl Ljaj) 

^1 <^'^1 jA c$^ S^'a *- «>^'‘^^■« 

Ja_SS J ^ AjSamJ) ■■ ^1 liUj '.'““J ASjUjj aI^ 

"* 1^ AjuiA^ijtj A iiiil.ma k>i^J^l 

' *~-' f'' ^‘- _jlroll >1 j^_}miC' Jaj (AS^La^ A^^^ 

A ^1 ^ J^J ^J]^j i-- j■ v»ti Jais ■ -'“j Aj^«^)JI 

.I 4 J Vj A.aMJalj AjiXJa.A ^IxJl 


jjl 1—kl^^ A^ljjJall OijlA V Ujl (jAJi^j 

j—J * o]^ <iU^j A^lj 

l—j^^^Iaj Ujl LuJa jJ JUi^lij]l OJ^ 

^1 3j “*j (liw—kil JIJm V t-ul V) CjUjaAiA (J£ ^1 

t*^ ij—C- jjiAsjr ^jAjjU La ^ ^Lc. a^3La_)j iillwUj ^j ^jiajC 

(jakkll cLalc- (jA s^ *- IjA 

.^_^)4U4il tiilj^yij 


(j f- t- XS (3^ <ji (JMSjll feLftlxl AoudlLj aK .* j 

flL-c. ^ ‘ ^ V 1 ^^) iAaiuAa.3JI Aj^^^ [je, 

A^JoULum aJ i-.i\^ tj^\j ji Ajljjli 

jl i^L3a«^ j*iii J ^ <-ajS ^\ La^^Ia- - La vilLiA ,j«J jSJj 

jjl ^jL.**',.._j I_uV _ 11 ^.L ^Ig. ,_j^ Ij] j^A JJJ*''*" vj^ (. 5 ^^^ 

(jc. Ai__^ La IaA Lb ' ^ LiA Aj. .^tt ^ ^IjU a ^ >A-'..i‘i 

. (•>(; ini'ii fA Ajj3JM V J 


SI 




J 3^ jSi^ -\_ijl_jjJa LlLjj )“Y .".< 

.flljj ^^ijl J^laj IjLo 
.Jxillj olj3 i_5iJI La (JiuiJ 


> LIiIajj ^ j ii a l l ^jjl ^ kiljLiil 4j jiW \y\ AjlUI sjllui) ^"' j- 
^j <~ - |__5 —**-J^ jlf^ v" u injc. j ‘ ^ j.iJJ 'y ^ 


J— JjC- LoA^i ^jla tl-Lj j Jiiajj ,1^ Jj/l-s 1 .i'l ^j-a ijIAjJI li* <■ <>fi "'jj 
<*La— j1 j —C. Jij ajjUa ^ “LLa^ JHaII i_i]Lijj ^ 

J— Ig —ijj jjii_5-^J U’ 4 jILaII ^ jl j^l 

1-il£aa Jlajj LaLaj a jja.^li l. a. ^ /'l l .SjiLkJI ^jaaas 

^ ‘ ‘ ‘ i ' ■ ’ ■ ' (_5-ic- i_5 J—jij a^ljll 
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—1] A_ i Jxjj (j^ (JJ^ <-S*^ sjliuii 

V AjLuI_^ Aj^joC, ^ 1 ^ AjgL^I ^^Ic- (JjUll 

Jji J^j i.j^ 

'. 'ifl iti <ill j& j__^ iiij.j__j La kilil 1 .^ <* *>■ ‘ ^^ ^ o! 

^IjL«C- iilLaj V Jjl t4 ij^..,r. «^L^ 

ijl ^ 3 ^ <>— 0 ^ ^■^1 L.-, h j| isillic. ^ ^la^n 

^ L« ^\n ill «■ 81111*^1 ^ *^)j .'4^1 -* 1 »lI yi'il 

^Ic. ^ Ift j ... <Ja^ 4 -^'y j 4«^1. ^ ^ .^U S 

4__^jj jjl 1^1 V 4jLpJ o^ nmj <>l 4 jij 4 jjj*j]l jc. 

lSJ> ^ 

3—4 ^^ Ajlaj^/all jl A4*4| _jll ^ ^ j 

^la. JajjJ iS^~^ 3^ ‘ 4 I. .1 ...-V 11 8 Jj,lji ^-j|i \ j'i'il 1. %> 

frjaJ lift ^1 jkji J ( tjki . J iljja kiljauj <Ji^ 3li 

>-)—^ on J6-^ Cfi- 3^^3^ JllLa. 3^J iJiL-aijlU ij-.iuk!l ^ 

j—M t3jJ—aj lilljl 3 * ^Laj 43iLi ja.ij 

4) 3 4 1 ) AjbriLfcjA^i (JS 3 I ^ ^ 3 *^^ 

^<^' 4/^ <^1 J 4^1j J^VIj t^jLa 311 33 ^ 3 l_J^i?> 

3aiill ^1 


<j u* i |*> ^ 4jj 3® j' S_^Uil1 ^ y Jji .liljji tjtj ‘ jl4jJ -‘Ijl.-. ^ v-a i 1. .1, 

jsij 4132s ^ l^Jc. 6 j;^U^ oM Jt^ ^jC> ^^L.« 

*( ^ < i ,_j44^ ^LaIc 
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Jjjijll jjc. T —T JSJ; 

(3j^1 •ic.jjuij V 8.o''i^''i J ^ 


Ron Rensink: airplane; Department of Psychology, University of : j-i-a_all 

British Columbia. 


jji jjajj lillil 

1- ij s J J t ^^ ‘^-4-* j LLoLoI JjaII j.^ il l 

jAj—^ jj—«aiiWUu-Vr i^^i 

LjJj— ^lijj ^iLj —^ .i^JIaII ^ u' ‘ ''•'^" 

jl tilJj-S a_a J-*_1J lllLlJo ^uul .',g .Mioll i_jl <-jijxj tS^Ua 

Us^^ial J J J—^ ‘ ’‘g Jys t- 3^ o I ^ til j,i!luiJ jjl jS-oj 
'-sT* LT^' lHU' sCjLoj 
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^ vl)t3 ^ IaI <iy^ 

L>^J*^'—J 4? 3—=^ ^ ij}j 

^ V} —1^ ,j—Aj Jji..ill ;jl ^ (UjI^ ^ AuIaaJ AauuJIj 

.^^yLi v.}^ IajIj V • -** ^Ia. IaLu Ia^ 

Jc. j_yA*JI jU jj ^jUJI ,:1)1 jjijil l£ jXa ji jL<u Ja 

^ IjA (Jia li! jAa (j^ ^ JJj«*ll 

o^Aj Ja jLji (AJaaJ jicaII >iljku] ‘^Ia) jc. ^UUl 1^1^vyj2 

j_yAkji—j Cj\ j 1 u *a 1I lift (jl£ (.5 ^ CjaJ <iiAi jg\ji ^ji 

^ t * 

4_^lj J—~A jl 4jU^ J) ^ lllj ^..1 ...•v’^l A.iilC. 

I—jjiaj JjLuj jJaJ j 1^ ftj (jjjl»A)l jL (jJJ:wS 

^VJ j J Aqj^'iJl tllUj^JiAll ^JA -^jAll ~ JIjaS — ^jJc. 
(_>44j—11 «l— aIc- j —a ^jjj^ jjt A^U ^ ^Ijjlc. JjLaj A^ 

iji 1 jac jj t^LM>a.yi ajc jjA dll jjyi aauI o,?^jw 

>'‘i IVi ^lAil) ^U 1 ^ 1'sj Ia£ ^11 ^Jc- vlu_^l IjJ *- 

^^1 I •> ‘i ^jl^l dlb AIa v^jL^ (JLu^)^I j ^Ijl J 1 «a 1 ^Ijll dll jJ 

lr > Lj^(^I jsVi y A jq-\l l aSis, jjJ JiLuj J J^a 

1^ ij-dllj (<Sj£^1 djljJ_)jiAAll ^JaII ^1_)iA 

’jj_jS ijjj JS" ^jilll—ij aJ >A*V ^le. ^ tj-*-^ (»*j (') 

9>* JS »ji,AS >jii! jSij I jl _>* ji^U.jll ^>Ajt ^ "VjSlSjS 

i ‘*i i1 «jift >&J)j il^aLu "'* ^ 

«^a£ (.llj^ibA IjA 4| citH 31^1 Ajl 1 ^'\T ^Ic. ^j1£ja j^j «^t JaII «jib 

•‘ijjjVl .laJI AjIja' Jm .‘pjiljfc Jaaa ijft 
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JjVI ^ ‘>V1 ^1 AJiLiJl ^ I J^j 

. JjVl “tx^1 V ^li ^ £ . Jal ^lai J 

Faces from: Ekman, P., & Friesen, W.V. (1976). Pictures of facilal : j, 1 .^. 0 II 

affect. Palo Altp, CA: Consulting Psychologists. 
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! ^ ‘ cl^l (jC l'‘i'''j^^'‘i iill4 ^'' 

44V>1^ <*lm<Cl > iJSj liljl .Ipjt^ 

ts—S til—il^b JjjS^ ^ C^J tUj^^ <Jaj& (-5'^^ 

•6* JJ ji j^Sfl ijlfrj 


tj Jljp V tJljlj^ljll jl Ua <L^Ij 

JI_yuJl <A2t iJljlj^Ull 6^ v_a2_5Jj ^ ^ ■ f-^ .'^11 

J—OJ—^liLa jjgljil Ijjc. "(j^iijl (jjiSj JJJj" ,J^ jC. J t^jU ;^j]l 
j jr. Jajla.T>H jjj» Ac. ^xj Ajj_^jt« 


,_jjc. Aa j JS (iUi .laj f ijjlfi . (J^J* J 

AiJa jc- ijj^^l ^ ^^^ ^JA^ JLmi )j}j ^A?-^ 

Jl .i.i i IjJ ^ j V AijLia-4 ^bjyi .*l*l''j.'A.''i ^1 jl Vy^ 

AjjC. jjj i.i!)jjb Ajji J j__5j]l A^jl) jVl (jit jUij .j^ "VAijaSj A^ j 

.^^1 .iiiA^i 


O J*”* ' ;l l ^.all ^ ii no ll * j^l Cj_^jp J J 

J—A ((__>4lwia.yi A.^ jjJ > *11; lij i B (jp t. ajib ^jic- ^ J 1^ Jj 


J ?aJ is jIa jSj ^ ^x]l JaL^ ^ ^Jiif^ ^ 

^^l__j ^LskS—MiVI . '^bl A.^1^ .*'‘ ^ La l^)uS __>wui Jlj^j.jill t^A 



^JSj ^ iiiU AjwiiHj ^^JA i-s' ij 


j-Jl jijft liii-tt Aabjj ^jJU Jjj -^A.-...Jj 


J <31 1£jJa * jaH jSj ^ io] (tjjiK 4ij^ 3^3 

^ilij A^Lj 6J^ ^•*-*A-*\i j ^^jSfl 
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IaIjj Ijjl iiljjj V ’..* 

Whalen, PJ., Rauch, S.L.. Etcoff, N. L, Mclnemey, S.C.. Lee. : 

M.B., & Jenike, M.A. (1998). Masked presentations of emotional facial expressions 
modulate amygdalc activity Without explicit Knowledge. Journal of Neuroscience, 
18 (I), 41 I>4I8 (Figure 2). Faces Faces from; Ekman, P., & Friesen, W.V. (1976). 
Pictures of Facial alTcct. Palo Alto, CA: Consulting Psychologists press. Society for 
Neuroscience with the assistance of Stanford University’s Highwire press. 


j_>il—iJI ASlijj 

a Kl»« ‘i ^a^La„all Jt * w..»ll a_^jll Ia 

< a ^ *i.i 4 liMfc jlu ^.«ll 

»J >^l .laj a4A (a^_)iaikJI 

J lj\^{ Wjj t(jdLui^yi <jjC. jjjJ Jjc. Aip,.a!l 

> ( I > J —N 0^ tJjLa_a 4 aj 

^ ill II 4ji jl^ ».! A « r,jj 1 ... 

ajj-J lr> l Ml i jj hj 4^aMft]l aj^jll •^j^j U^J S 

.CikjA .all 3'**' 
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Jaj (jSlj l^Ujj jjl^ liUj^ 

'^-^J ‘ (jc. jUJJ J 

(1—-J V t5>-5 ukP*' U^J ‘ji' <^) 0-=^ 

(^'j '•> ® JsJ^^ t5>“ * iJ > x J V 'j**-; »j». V< 

—j ft j—«11 ^JJ3 (jjSj V j5j (jjM L^ ^^\ <^li,MiU«ll *- a-^« 

U^ L}J^ ^ t^LiuLlftilj t *' ^^N■ 1 ^ I. •* il < ■ ..1» 

J Jtyij ij hf ^ L ^ji j^ ^^V/’v 

.^m11 ^ ^jJl iilai* JaLij ^ j 

‘ ^ * >J iji viU^j (Ai^^ La iJSj V ^-all jjl 1^ ^-A«^ 

» hi irt'lj \ lUi^Jj i^Uj i^aji 



IfcUjl j Ujl .iJV j^aTJ Ajall ^■''■^'...J T —a Jg.* 

Redrawing of data in: JJcck. D.M., Rees, G.. Fridi. CD.. & Lavin. N. : ja-x—»3l 
(200!). Neural coiiclalos ul'cltangc detection and change blindne.ss. Neuroscience. 4 (6). 

645-<>56. 
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(JS-i 

ji L_ijla ijJaaJ' (J '-jjw Ijji 

?liL4 . lAVajj) ' J 


a__L^I ^ ^ (j^ 

^^^__!c. ^ Uj.-iM jj^*; A^Ij IjA «^j^- ij^\ 

^ ^*J*^* ^ L«j1j ol^ ^ 

^_1a ^JJjLuLaIIj ^jjUail ^Ifr AjILa (JA JUA fjjOulijlt 

,1'j^ lilll ^jA (J^^i SjhiS 

j^ ^lja> tifijiiiiij JHa Ua Ia 

^ t-'^... ..i |j| ^j—(j'.ViAti j-^ 
a i.lAc'l^ ^jflj tLaLaJ ^jIajS'iiiiia La^i .W'iiii Ia^jS 

^u^Vi ^Uo^Vi J J Aj‘i^'».« A jl«A M a JA i^iA 

«^ AaaI^ 1^l£j ^IaaaII 

a^ V ij^J UJ^ iJj^ ^^i.iVvVl jl JbjKAII 

^ Ia.^^ S^ L'A^a.^ JaiS ^*j**- •'■^ ‘<jiii'\!l LlJSijS^^ 


I 




sS—^ ^ ji' j- 

Ja vJll^^Laj]! j AjliLoll >_j>^'ill (,Liill I jlA JLa^ Jj ' j| ‘ 1 ‘i A l 

‘5^jl jla 7 j AaiSI-ui ^ 7 4ijiaJI ^ Ja jiaiJI oi* jSJj ■ ^'11 Uju^ 

i3®J j^'j ^Liia-Lo f.LiJI ^ 1 jy ^ j ^jjjjLax^Jl ^1 jl 


. ^)LiL<il.a j 1 -^ya' ■ tija s^Ua ^.LiJI lT n^ j (_3^J 



.1 jJ;£ jJW-" '-^' \ \ ii jjjp^ ^ 


J-A^' -^‘-o—^ ji-A' jjjA w'-^*^jS vllL-ij'i W£1 |,lx, ^ p j 

j^J \-j^^ ^',A^ 1 AISul^^^LIa , g-A^ ^jj_jA-ljj 0^^ 

^_yk. a-lja. jll ^ j]a]l oi* jV .illj JjLa jl ^ i-t'm ^ L»jl Ia j j—ac. ^jl ^ 


Mijj ji-^i >AiV ^Lc, IjjlaJ ^_JJ j_5jLS^jC. 


’oj^ j'—A' 


j jAiiJi jaI U^' j ^la ■» ■ ... aU A '* /'(-■ > 1 ■ Jj X**'^ 

. Jiljj' AjiaJji J_jlj jl^ aJ^''jM iajixi. jl ^JiC. J* JJJ 
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ij -> 44jjl^ <.ljLa_^Lt.« l^jl ijjj Aijl_^ vIjLsjLca 

^ ‘-B*’ iJs^l ^1 ^jV-«'*i..'l 'y ^aja-s.\l .*11 A^La <^^)C>I LaAjC j 

^__j ^ •'ill tlilj jj . n . Til l" IAj <A ^ iJ Ji 

.^Ic. ^ JiSI Aaj J jj V jM' 

^j^) ^\i juajj 

^UJl jc. Ujj^ 


T ■ 


<> (>jJi 

A__ju 

4uVl j'*^^ v>» 


1Aaul _jLu^ 


iAjKJ AjV ^ "" 


—S ^jli 4V-r — —:— V-j-r3 ^—:r 

(A,^aAjl 


(JL^il J ^ 1 Axj^ jAu ‘*~*J~«- * jIA^I v" j 

-' Am_^ <_? J (j^ (^J 

La (j''’^ •* LbLu A£.li ^ AjjIc- ^l^A.i O^J 

, j4A4 (JSji (3^J 


♦ JL_Ul lift ^ ^ A^Vl Aa-J jLaJ JV) ^ J Am 
AjD^ ji (jJUjlc- JJ& iJ^J ^ajaj jji t^Li-a) A< tgj< i A£.15 ^ 

j ^ i j^.ijj WjJ ^U Jikij (jjjjl& (JIaj 

Aj^l AAIIljiI Aj£Ij ^ 

.°<^l _yb A^t ^ V" 
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4 



Ai-li Y —A JSji 

. jp] ^ ^ £ 1 j»Lc. ^ 

. (J^ j , t- <a 4£.liil ^jjLwUx 


Wittreich, W.J. (1959). Visual perception and personality. Scientific : 

American. 200(4). 56-60 (58); photograph courtesy of William Vandivert. 

_iiil Ls^ J 

'i/j ,_J^J _ai-Jl IIa Lie. ^.4it,j ^-ojl (jli l^A ojvlc. > .-i jX-aSj 

jl_3 l^A ^ If- a tAj^-nAll dll ^jjjjoSall j-a .i^lj i nS") ^ ^*ji Lulc 

.(JvLiaVl ^5-^ jsJIslII jljij IjIjJC. 1 ^t-all 
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UJJi '•i* tlttUj J_s^ ,jAJi O-iUI J-4 lijc. <-jjC.i 

jl jj-oJlt ^jc. Uollr. 

U^' (>“ cf“) 

Jl£*ilj <J ^Ic. — 0^ (_^ljll ^\c. jc. UJlc. 

4__jjj_jll VUjjVI jjwVi "Ur jl ^_^U.i_5 

LaJ Ajjkjj >•» ■ 

SjjLlaj Aiuailt lia i ij ^l 4a*«illj (_yi^[^\ 

t Jl£—»iVlj jljlVI __>ja Ijjj^ «^iJall CjL^ ja -^U■^-. jCaLu ^ 

.4 jaj i ii _^ Ul^JI jl <■ *'i l j'i S LijljU kJl)j.^11 (JjIaj-* « 

^ <j-alj&A (^_5jlj (_>u^ (JjIjII 

Jj (Ut jaSa ^jA.&uo V ^li (^1 jL ^U. .jj -'ta 

-UaLui^i Cjaji ^Jjj Ac-Laaj iic. .jj (UUjaji jjjj 

(*J—t^ a^Viio LL_^ia^ t U51 . .,V. ^ \ vljl^ 

jc "Auiti" ^ >ki ^1 ^ j - Vj^^jVr 2 ua.^ 

^^ jS^Vl Jiiill ^j\ Jaaijj tl^iji klii-i 

• ^ < ^ i.i i ll jA >iiiLi.i>ai^l 


^ jJ jiall (_k>J IjiL. _ya^ t . . . J& J^i ^ ja, (' ) 
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)jx J^''“'^ ^..a]£ ^Lomj 

^ J—^ ’' ^'^1 jli (J^V^ <-^_)aJt ^1 

ti,^ ^^1 ^jl aJ ^j iJ^j 

(Jl£JiiVl (JA ^ (J£m oIj^ (^-Xa A^Ij vJ^J 


t_^^^^>^ o (,>>>^ Aj^ I—jl^^lai^yt Lm (jl j 

V fA ^—!1 jl <Jlj<4 t"ljaill" jjill ^A j\ /^AaA ~ 

■-_ l^^■^ .^.o ^^Ij ^J^ A^ .^j ;j^A. .t ,ij£ ^li 

jk* Jjj^ ‘ J3^ OJJ^ *J* (ijj^* UJ^* Oi^ 

«La_—kill Jj_ iU jjl ^ (} ‘^-^ (.lijUaj (Aj^jLall aXuiIui k^^)!)} <,5^ 

L_aSj (jiajJI frljkj ^ .{jjjJ J Ui^ O^J "tJ^^ ^ ^ J‘^ U^ 

^_^__lil ijl l_jA ^ ~- ^''j iIaiUwJj ^ J^) *^-1^'' 0^ 


» ^ ^ ij *^''J ^jU jJ ^ O j/viiaj <.1-^1 «^«all 

^ ^ O—^ ^1 jjJa 

jl tjjj A.^! (JLa IjJ^ AoxAIj ^^1i.*>Sfl ^jM-kll i_J^Lwa<a 

■ _ ««■ ■■_j |jl 1 _^Lm ‘*'^'^** ^1 t*US^ ^^.kiajj 


^1 klUj tjl^ LJ.^^ ^ ^ ^ I rtrt *kSf^ 

iiiiiVu jl£ ^jja. j_jlCi ‘V^J J W 0 ^ 

^jl SjkkVt Ji'j jUajU (3^'jJ (»^ Jft^j kjj^' >* 


j^L!m ^1 

• ^ A, 

js 0) 






4 lloLaj ^ ‘^jjj 

«±LH t J IjI .3^^ J 1^ 


. ^^ 
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Aiuji ^ aJ »ii>^iii Lu^” 

^1 vj^j ^ Ajui^fl ^Wi^j ^ jj|ij i^ij t ^'iiIIIll'll 

.IjcLula >L«l&j ' ijj^ 


I—^—a jSsi L* A^ O* jj^* J 

ljc>Uji_-4 ^^lc> ^ U^ ■-/“’•>■'J ,1^1 <il]^j 

.^''^Ajjia.S/l iIjUUI ji ^j^yi ^ 

(UmaI j oJ ja y> jjft jjlj AjjI ^jA *-JJ*JJ 

.l£l£9 l^Aa QjfUiAiMi V A:a-<Jalj S ^ jiu bij V O^J 

(jiu! j) I jjSi ijLai jjSiy ajliii 

?JSjJI ^ L^l ji ^HaH tilLft 3^^^ cJ* *^,>^3 

^ (J - ^*1 ^IjtJl (jft IjLal 4(JiAjl (jljWI '.^IS IjJ 

yi ' “*^ ^ ^Axll 


jj_Jii tiiLifi) ^^l_y Jjaij 


:- J .J^J i-r, u _7-' s_«i 

.4Sj^ V <JjLill ^J-l JJC’J \ \\A<'\ 


J_>i.jJl Ua >.a^ j 4^-^ ‘-^J^J ‘ . ■ > ' -> l« «'* '« {') 

^ iljLajlx^ l_»<»-iS iJAi _J jit ‘ ‘ij.^ ‘U.ijVI 4 ^ »ii (tf) 


All 
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jjiL-C- U 4 JS tojjU >..i-^l>^ aW 

- ^' jll ^j-j ij —^ u^j 

.^jsn vijVUiiVij 

Ijiolt jjSj ^ <Jj^ 


Jjl_a.i (^*11 _ij til—jtj (tiUjA liSlj ji (jJjL^ Lalu i5^J 

iti vjj_i liH_lA USlj jjjJjLi (jlS j-Vl tSjaUJI ja (3^^I 

^i^ ‘«A.t l Ijij ^ ‘'C 'ijLi^jAiui ^^liaC-lj 

I M ^ .(j^^LuKoil ;3<* ^L^j^.Vlni I ftljl (^cXa>«ll 

O^* ^ ^>Jt UKj JU U Jc li jjji ^ILci 

^ J i.1 ji t-«^ jSal <lji^ AJaaJll ^ jlai j (SUa> (J ^ 

j_£ji V ‘ (jl) JJ (jS^i 

^ jjt.-iiM vljl^j^ ‘ j 'xj Lt ' ■ ■* jl .,,)^^J (LaLoJ 

(J 9 I l^-iA Uili ^.Asiu jJii (ji (j«* (.5^3 

.(%o) jjsa 

«_ijJtl (jl (ill ^jlwtU <«JuS" 4jJll (jU*ijj 

^-»a‘» Ul V (J^ 


aImiImi , 1 ^ ^ ^ ^ 
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juaKv 




^j -jM ‘‘•'j** vliSj 

^Jaujil j3 ‘■■'j* VJ»j'l (jA 44t\'rk4 JaLftjjj 

<iii 4 > j* ^Uij ijjSj ^ j) "EEG «-»ll 

V J _ui ' «.jA\ (Jj^LJaC- U^J -laUij ,JL» 

^<j/« ‘U^j.aII »j/b lDI^j ^l‘'V<...VI LoA ;j1>uxll ^jW i» ^ 

jj_jasjl ji J__xi 1* (j—ic- jii ^} '-^^^^ V> ^_>«j JjJ* tiljiijii 

Ijjj (4AJ_>utll (j^l 6 ^ i Ci (^ji ijjLjaduLa 

jjL_^Vt S-i_ifrt <<*jjwJl ihf l 4 

_uilj SL^U ^A^\j ^la- I .Ai AUrt ^ 

^ _}j ^Ij-j (3^1^ -^1 ^jJ4ajI I jj t4.ai\ A < i fjA 

jSk ^^ O* ( j, 'h^ ji A*J_^I ^ 

ij-c- I jjjSlj J1 jj ^J ul 1 j* Lil 

^ji ftj^ .^xj j) ^liil ^ 4ijL.A« ^1 ^ U« 

4-<j_9u ji ^ji ^ jSjo ^J^ j^li. 

• jj ftLii ^ytli JsLijj (jjxll ±i^j U^ (^1 

^Uxil 4laX_JL« ,>y_l puVt »lul ^ l^lc. ^.iJa^jXJ La fjjj 

[Jf' ■" \« ^jj ^jjaJU Aioxia oj^l O^J 

4 _^l {^Loj ««/•>I ^. 4 lul£ )ji| l^c> ' 


4 jljaSli Aloii L) ^ LHa Ujioj aljui L)^J (^) 

i^lJ j)i» <.l:^Lx ^ ^Ji j* ■ilj ?^j* i n JiJJ *T' *'^ 

Ijjx t^A jilaS ajolil al j^i jja Ojji <t“^ <-y® 4/^ '>^J 

Ijjj^ iljj iAuill ^jSjLiiu ljjl£ Vj 4»_)Sljll (jA ^ 

» ^lj£ Aai^ j] Ajj iIa j^i«*ia ^jci V 4 "ij'<M 
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* * «. * • * 

4du_aj ij^jj <-^0 Oi.J^J J*^J 

(j—C. ^*J‘* Vj S'!AjJb 1.#^ 

jl 4^1 Ajlj IjLuul jA <_)a ^ .i-ttt^i-i^l ^1 ^xj j i ^jou 

l^ij ^laK 4jilj3 4ji 

:t yill j^ O^ ii**-jj9 *^jijj 




j j; sjj^ ^.*iA i.*^ 

BjA jfl <—t^)^J jLjIt %_i_)]3 

<a_iJal j jj 4il9 J j 

Jaia fJi^\ ^jlc. ^^Sjj *i ^Ja ia^Aj 

^Ul 1.5^ 

■ AjAijll j^‘l ■ -'^' ; _)xmI 


_ '■\^\i c^Slt ^JJU OMOJ^\ 

V ^ ‘‘'v^'*-' 1^ 4jiHiti ^_g ji's <1 ^1 .hOAjj 

I'j^ tiUi .^^jiall CjI^jUI tjj» i (JS-i Jalij 

- ’’^1 U fjaj *ljtji.<a-^i*n .^al^ <■ * I Lt 

g * 4 

4ah.1. ■« ^ »-‘‘tAj J .ihKy> j ^ l!u^ cLu^^r 


iS^ tij^ t_jj!Lj ^Je. ij^ <pia.Vt ^ *Jj^ S^ t>* (') 

^ Ijk jl£ J* jt jS^j Lt 4^1 V «jl5d IjftU 6^^ JS ^ liLil' 

? jjllaJI jJi j)\j _ja—all ^ jl ^_)i!l 
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^ I *«» ^ V' «.^j) vluS 

^ ■« ( j*>.. ^11 4 l^-vt JaSS IjjSi j Iji i.*i Wj La 

^"jjajl ^jC- (_s£lj ;Lal& _>*Vl j<a 


- '* t j^jlc j^ ^U ^ I, /■•\ \> ^ < ' ( >j yJ j>« 

^jI*]i ^Uiii jL-jyi ^ jtj^ 

_aII ^JLuloII sjft ‘■*«'^ lS VCaLoJ 

^1 j _k!il ‘'' --'' _ i ^ V • • • .■‘'■■\^..u 4^LaC> 


^ - X A^i..ialjl <UXA^ ^^juaLkdV^ > ■< j (Ajjutijll 

6JmI^ JjUji^I f^\ jUI.-LaB S_yiUa Ly^^ <—iLijSi SJjla-u* 

jl ^Lua_!l jUGc-VI j^-J 3 ^^La a^mij j j- 3 (_yj L>^ 

_xijVi L>«.^_It (jjL-Sji jjic- lyij JjLjjIi oi* jLa 


L in 4 ...^i^t 4 £,t,i^ \ A \ v ^\£, ^j 3 ^i ji.fl 

Vj \jy^ [J^■*; -«•■' (O^^J ^ J0V)4 Aj.dj^ ^ vljj£ 

,3—SI ^>-J I jjaJ tIjLalS JJjJ (3 J^*'~‘ *^3*^ J* 

V isAa^ 4 <«v .^tl ^*<11 ^ Ua^ ‘-'‘*1'^ <1 ^ 

^—'"^ aLJaLaj 4.,'ii.. i,> .... ^^laJl Jl£*ji qa JS.*i (j\ iJa 


>^i£j ,jj ^jic. ^ ii^ (^) 

JjiJ <jtij J- ^ 

^Lllil ^ ^ ^ rtw j ;j!^^ Ji3^J 
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j - j ^ S ^i ^ <JllttAJ AAJ&illj 

. jjaJl «.Lmw 1I ^ ■ ‘ i^.- a jj 


^ '«■'•^ ^ (jVl ^c-l jJI (J<«l*ij 

t ) ^ 1 yUW jj '1 llXiC. l^Ujac) ^j^ ^jJaj slulS •ill^'i ■AjmA'iil 
.-1^1 ^ i^jC’ yJ*Aj^Jll AjjIjj ii£L_^ jlSi-iVI 


a lK <«JI jA liL_^ jLlljVl J 


^ A^ i ^1_& J^*^J *J^ ^LsjaIj jiaj ^dhu^l AjLaC- ojIjJ Cujj 

■ ••J jiA. \ 1« I*... ! (JjIaj A^Ia^cJ a11 *o ,_5lc. 

CjVI _^ jl jljjA kliVl^ jl LoIS^i (jjSj jji (J1 <1 V 

^ 11 t ^ ^ -aI A ^ ^ ^ A A 1 1 jj i jli ii i,J^ ^^^ji,^Ia 


.^i..^^jij ijjjj 


a_jllju) all (JIj^mJI 


jjl 1 *^l A-i U *< ^ilji ^ Llui j L« C«jJ (_J* 

iii_ji ji #4^ ji 4^ iiLiAL ji 4^_p iiiib ^ukj* 

^J^ _i) «Jj—4 jjSj ^ jVl ajSjii) 4ji 4 jL<ij ^ukjl ij\ .... 

i^ji^ 

I_LiL^i Ajki^ i • • tj^y^ t>* 

A__iL*llj 1 ♦ ji JJ.^ j-« jAJy (»^^J «^U1S (_>-aj 


jA ■ Ajj^ ^ jiA jtiJyi 1 ^ AAuiiH »li_jajl ^jjlAjyi . - . iK i ti ) 

jj^UUj SjjUl 4 a*«-_) 11 'jjj Ju i> a—.U 

Aji^U j* *^4 •'J "Jilp jtl->Vtj ‘JJ*!? .Aj^>jij jjilj iUwSfl j^jSll 

j_jj ^Vl jV* Ajl ^UB »J4-i ti««- (»** '^' JIa JaaB jftj 

'tP^ 
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:L_Clft L_jJ ^\ jjjlSill ^ ^ V-^lj uSlj «^'*(%A. 


: ^ A ^ ^ (2jj1uJJj^ 5 (Jit 
^ ^jP^ CjbljJSLj ~ ^luij (J (> 

^ ^IjjU jfr ^li^l ia^i <ili^ '-»'j; y'**%*j^J l 5J^.9^ ..,>^ ^luiL^l 

M AAV j ^ AAI ^^Ic. ^ 0,^^ 

;(^ »4xuiJI tjiTrfSj 

iJ^^j i^Aji (jA ^amI ^ 

CjJ>.oH (j^J J ^AulV iljiLtl ^ «_J^‘ LtA i jlAA 

^ j£ju_J jl iJU^I ^ jA AjawiI 

AL^a^jj (Uajlj ^^je-yLi CaLu »,! W a j^ A i.^1 A. i ^^LaII ^ >*'l^^ IIa 

(j—& I aI A*I _j%,»,llj (tJO jV ^ijC’ 

>fc_i j^jl^i j^Misu 

(J ^ J V_ijwi ^jVl (jiflOi-all I g . JJlh (2^ jjlc- J 

. ja-ill I J*^ *■ <li<Ja_jfr L> 13 (jaai 


<JAJaII^ ^jiLtll ^jll (jft jaj JdLa^«A 

At» imll allVUkJI ^ iiLu 'i ^ ^JaIaaU .'il l illVlaJ l^iiT 

\ r IjiU u4muU -".t H...U ^%»i«iiijjSj "*jj‘ '*.'^ iIiV^aH 

•' ® ji-Vl (JAuajM VijJj 

i«J aCLa »Jli jc. *Jjj..l*ijL jla(jilcjB |Ji.iSl ,jA_JiU lAU^al jlii 

uii‘^^J iiVrt liViViti ^ 

. >j* •'i«-’«l..il J lAtja) ilijsi .iijiil *laJ ijj^ 
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(^1^ <ljVUk jjjSill Ij4 vIjI i.1j^\jIj 

^ t % £ 

(,/—3 Uii-J J«al OJ i jajll ^Jc- 

.^\jll ^ 


I jjl- i Lallc jjis \ -^AY'\J ^ J>^ 

Ui j ^\c, ^1 Jj jA ^ {3 ^^J ^ j Cu^M 

a]M (iib ^ UsL j^^jialj ^i^Ua Lo^ ;^j jJ 

Ijk* jk« plxuJ .^j^lj jjM *jjjii l,ijk j3jjlal' *- jj >. ->l l ^y i>» 
^ (.y^ jW-*^! JlUq 4iaj i3i_)iall ^ g nl > ao U«ua Caw^j 

J J^J iftUJI yia. i> jj J 

_J-^ l<l*i_^ »L4 m 1I .iijl »3 J_^Ij Jjjj-*-**- jl ^.*-g. ^11 j's. 1 

il>ia.i U«* (jtfjiaJl ji ^^i-a ^jJaS jjS 

j) i-liJ —it j^ jAj (^JUj (_^j AiaaJII «jA .^,A^ X'^J* 

^l^la—L-aVl jL_Jj j . jr . jj-* t '‘i)a am jSj ^jlLa jJ (j-mJI jjW ^j4 

S —J till_>J tVU^ < 1>rtt ^jt 11 m t^jSs 

••tua. ImJsIj Lil AiuillJI aj% ^ <,Jit£ Aj^j i- ai'.-U (JaI j 

X 

*^_>iljj) ^ (MAM V lyl JJ^ (JJ-^ i^J I^A 

ISIjjl (JSxll ^ t 'rtK JJ^ 5Jl^ (jl *aIjL (^jImi JJmSj lilJj Jr^J 
(j) ♦A—jj la . /i H J <iljl£j JiUJU «l_pl iyi£ 

ftl ^ 1 A J A ^ <■ ^ I I afr AO11 i i AiiiL rf^ AjI jj j*'*--* 1 ^ 

. Hil J (jj.lh^II 
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^ <3*-^ 

f j.’^ B tisU. lc.U*i SjaU jfft (JJjiaS ^U-OX <4jik^l 'Jaj (jji 

tujL_j^l <Jilj-JaV A,.^' V^J® fl'*^ SS^ 

' 0 4 

^U*a ^JC' i-ij^j i^ljJ ^ ^ Uiwj 

U^J_ftjJA AjJLs* ^->->->J aL^us »-5^“ J^ 

^.^ ■* ^ jaj ‘ij^' JfcJ**^ Jj-^W JSj Iaj^ iauj jtdjiU-* 

c^U) J 3fci v^ > <illi Ji i:i=.i J ij 3 

.^^jlai jt 1 jja tlJSiiiVfl ejjl jll A^l jSf JJ ® JJ^ 

^^__jjjj 4j-aall Jl *lji jLijS J ^UiV' JC- iask^ 

Itjiljj j J »ljA 

■ J iuj ■'■•<< LaS Aj-iij Llij (^j=H 

lilljA ,j -ft aLIJb j^ajJl S^wJ Ia k— 

\j, J ftbjj ts-yj^ t5^J A^>-^y 

i<-j ... . fci>jii—JyAi« j3j jjljSjifcA 

j jil..'ft ^ tll^ LalLa iUhS j_jiLiilj A^u aj^iiUft iJll^^lj 

A A j jVl ?»-J.i»ati IjLftJ ‘ JJ^ tl)^ U^ ijAliall ji ij* 

- Ij) - «■ \^\ j d ^ '\^uA 

^ U aI i ft )j& 

A .\ l*i ~«.A ft L*uljj <^} vjJc. 

f u;« .A-jij ftj^l Jaii I’j^j ^Ai i^J iljSja. 
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cS^ J w’>^ l.jlill ^1 


^^-ill ojflljll Aa.4^1 ^ >^IjI Ajt^ai 

Jl iJ^jA i, *w . j t >^ 4iii^ ftl^V sjlfc 1 j ->^■;.-^■ .,1 

tJjj—vlsj—^ ^—il ^ ^^iLJI wLJ ^jie. AjlibA ^3jj 
^•>^1111 II klsSl^l «. jjSaJi j CiUaCj iJ^mI ilji 't lkja ^Ic. A^jA jj 

< l» I ■ rt_j 4^A^__1I JLaJ^I t^^Lui )^ ^.t.>» 1 itt ft A^lil l ,. j Ij 

(J—S 4 *nii) i La.ljc> t jx4>« jjJ Ijj (, 4jlLJiAJj CjIj^ AjJAij |J^^*1 I 

.^jl£ L®El» Aaa^j 




^ * * 4 - 

kJ A£. jjl Ua& g-Vinil A^VI ^ ^ 


4A__ajkJI J_SJ ^ ^jwiil^ SAimi 

(^xJI ^^j*iaAll J Lu t^ja. jSij lAAiiLi jA 

^ (^1^ ^ ^ J lS^ VjI 4^1.iaJ AAjla 4'\1S} 

(.5—^ S-*jW^ ‘^-^J jybai IjLpJ UU^ lja.i ,i^ Jl 

Ia (3 _j'y %B AA^ja^ 3-^*4ll" jt 

AA-aj3 ^Vt s-JUJl ^ Ijji ytAjVi ai* I^C-lAa Jiaj jI j*^i 

.«^t J USl jJ jLj jial! lijC^ UiM V j USl jJ jUiaV 


^ ^■C’jji Ji (jli jL>i 


V*J—3 ijAJ <^IjS11 j lULa CjjS jIc. j^ ^Ij ^JJ 

• • • J»J Jj jilkjl ^J j^jll ^1 ^'b-.i _jiL* ajaU 

— I—«J ^ jbJl ‘^■jli (jic. ILLuJ c>jl:;£]l ^ ^jiaU 

^ otl l UajlA ( 3 »i La liia Lia Lulaj Ai^jij La ^ 1 ^- 

J—4 jLaJiVi (Jjli-ttll ~ 
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jt j fij . .. <it 1^ ... Ia jl 

J^l_)U a£auij J* tj^ 4jjia ^jiaj^ ^^jia ^ Ci^ 


j. ■* 1 1 ^JA S jJjS 1^ >■ ' iy'«i JjS A<uii 

Siajj ... Jj^l Jji^ 4^' O* ~ 0>MiV^ 

U ASitaC. SU-aC. A^U. JS ^^iajaJI oljl^ ^) 

AjiA 1.5^J ^Lualt JjHjll ^ ^‘vA'ij iU»^ (j^jl jl (ju^ tjjJ 

^j _^ ^ <j tAjJiUJI AAimI 6 jSJ Ly^*i ~ j J_5*'»j«* 

ijjt {j^jj ‘iJLjA (j^ JfiiiO»J S-i^jS j_>iiiJ .iic- > * 1/10 Aj^ 

.i—3J ~ 

Ljjjll Um AAflail (jl ... A^i*^ <. tjtrt l 


^j_)Ail ^jjL^l Ij^ JA^l ij^J ^-^j^Vl (j^ 

A-#J_uijAj jX-aJl JS S?^' k-i>»ll ji ^ J* 

UijLi l^lja (jU ^jJJuall ^kMaJl SJfrli ^jic. i-Jj icLjaJJ JajLa. A^ 

^1 <a .,^ tj-^ } .. .4— wiMiJI (jl (jl) ^>iajl 4liiS I«ttAtjj 11 j a\ am ^ 

(j 4 ^4* Ixik^l 4 ^ .J^ Aj& ^A4 \*^ 


& J a L_jjlS ^ <--' ■‘*».«4. Ijjl A^-k^lj A,«^l AaIj 1^ 4 _^■^ l 

Sol_aC-L si_^ 4jj«ui (_jJa. JuSl ^ U^ «(_>jj3lj 

.Aijill (jiajl (JjS lA^i (jic. 4lt]l f>3« a 


J J jH ,^1 (jc. ^1JJ 4iljlfr i jSi JA JLatl J^ >-a^ 

( J ^■s.j (^i_JI (Jj^l bl (jJ" •• Aja*i_)aJl A.i__^lj A jljll l allUl^j^^l aLIc- (ja 

« 

S i>'Nf- J AjjjaJl Aii_>*^ 4 ^_«|jt31 (j^ 1 IjA^ lc>_jS <- U ii mJ 4J_^iall j 

_ic. jAj ^Lal (Jl (jjajlj 4 ^b^l (^Ja jSj Ua t\^ tl J a -^j (jll t—l 3 -all 

^ iS j-i a U-v 1 AjS »-^u^ jll (J LaUaj A*aij (fcjJajj A^jS 
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ijAM J^J AjJ ... jA Ia »I" 

Cy» f- CjP- ^ji aJ^ ... US I 1 jl I'o^ I'...;.. u 

Aj—u> J£^ jjxll ^jjjj ^ V j tA.-a ^1 ^j.9 Ailwl 

I_ . ^ AO » iJjjJ' lAitaLria.. 

UjIj (ajh«j V ^jjLoJI j (_^jIx 1I ji iji-oill I^A ^ 1 * i'< < ■ 

^U]|j aL^ hilloj V UiV l^^>lajj i^Uil (jc aSjL^ % j j. ^ 

—It I 'm Ju L ^U!) ^jt tlj U L li j A i ) ! vJa^ jjl Ajit ^Ji tljlj:^ 

—1! ♦♦•• (jL—jjVtj 3 ‘Ulliji ^j.4 UUlu ^UJI ijiiLuiLjisw')/! 

^ji ^ — o M <~j j*j ii^ ^jic, Sj^lc. tAjJaU ^'‘il■^I''i7'i...*^l ajft 0 ,jSj ^jl ^jSaJj 
.A^ ljll LiljfiC. l^l (_Uiaj Jjj)!\ ^ jIUa 

■li V Ljji^ ‘UJ^ 1 o*J?> Uuo AX*aj ^LsJl A-w 

^1 ^1 yl i Aii i ^ AJI.^ ^*7. 

AaU Ljajl 
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<^1^1 

a4w?i,>£U}^ijj2jau 


>~-iL^ ,_jjc. ^jSij t^^»nViW ^IaH ^ ^jl» 

(j^L_i aO^ ^ jji (J_)a.V^ A^LJI 

0 _^__miLm ^ .all 4jiii*fcll Ajjii^itJ! ‘,j •*'•’?• 

^ (Cal.4J Jajl V .. ahA. ^x 

i^VV-^UwiI (_^l ^'^t-kj <''11 111j t<11nA aIa^ La A j.*l iy»U X^Lij.hII 

.(iUj iji LoIIa. c j:^ (JSj t^JjS (JL-flj) JjJjj ^ j®j2uj 

jj—>»»li iilli «lj_^Majl Lal£ 4 .a1x^ (JiiI,m)A,| IjLal (jjl 

Ia V i i —jjSlj jl jl t j*u4j (jC <-jjC.I V J* 

^(^ydlill iaJI cJ 

A \t\j liji^ ^JLL>all ^jJalj I jjLcj AjU jjl ^jl ^ Ua^ jJjl 

(jL_jljj^j iiLutij_^ ^ lj& Lft ^Ia!) 

Ajl*>l V>n l&) jj (A^Im «l JJ j SJjLoII iilc.1 jj \^...y jS 

Ijl ^ (t^LaLal A^iAidl j Lbl^ -*'<‘«- aJjLa]l 

11 t ^ Lt.^ A^iaUa^olt 
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jjjj ji US AAiiaJ' ^Ull 

jjxU—JI t4jlc. ^ >ilc.lji siljj»Ui 

.^^^... -;^ ^ U JSjU u^Uii-Vt Jsjjl tA^LUal' J^' u^' 

.liLc. UUj J—oila ^l*J! ^ (. 



Ajjj—a V ^ 

Ja_aa ^uLa—X ^L-i^ aluaJ_j Lj^ JUj jl 

_ajj ^ ^2 'jl ^cjJi ®,>*^ ^ ^ ju r k C - IjvU a^jj j] SdiUa^il 

isjj Jjliu ^ Jjiil' JU. JaUlj (Uijji jUJ' ^ ^jpUl 
JU. ^•*■•'-' Uj*a U^«\l UiUJl jl j) :U1 Jj' U^ ijaLpJ 

Jj a.J ^_5JI ^ ;;■ ^■»^' L^iUJl oU ^JJ Jj'jU ^ *'^,5^ 


Aj^l ^ 3 JS-iJ' ^ j'^7' Sf* wK*^' (') 

LjJLa-.'J/lj U' ^ ^ J-^' i_>^' 

^ vliL-ajjil iSJjiill iiSj U*J' J^'" ■^=^' u-illij (T) 

^ j ’' iajiill_5 iiliLuijjj iJ Jill j iCjUj^j JpU^' 3 ‘aljua^jll ,_>* ‘aS 

jt_J] ... ^Ij J jjaaU' U- ^ ’-U^' ‘^Ui^J i_rtjj^'j jy^'^ 

. jj) ... jjaUU sillS'ullj C^y> jUll U- <J >' ^ 
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Jjl_S 11^1 Jjall tllilac,! Ijl U^J oA^Li jji 

A^j 1 »aV> ^jL^JluuVi s sja3 Axj Ia^ ' j ■■■»'' Ay. ’I ^AA 

Ljjjxj Lo A jA^ |_) jkj /<) IaIj ( A.jA.all >_' a ■ ^ La ' *J ■' A^)s]l 


• * • * * ^ • * 
IjjjjcJj l^A j 1.21 -^IaI n”!^ u^I Aj2a 1I I^c^l ^j-o 

^ _Ic- LjlJ^) iaA__wj <xajjL4.<j c-l^l CJ^ 

1^ A Uti'ilLi (Jl-^t 1^ j 4IjxLAOijfr. ^3^ l^l^j S^)ia^ 

• O^LjuJi ;^j!L<l ^1 9 Inll Jui-O 


J 

■-' ^ 

( 

/ 

,&tL 

( -K:^—. 

iif' j ' 

N 

\ 

,/ 

'/ 

/'v 

.fet 

,"lt 

i \- 

•' 

\ 



4_J,lA5i J y ~T 


' ^ ^ i»l£- i^J *-li^ jjl ^i''.^'*i./i V ^jLj 0 j^ ^Lij&l jLwi ^ ^ ^ 
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^■■» ^sS ^y^' 

A ^ * ^\ ■ ^ W? Aj^ yt itui dC j^ ^Jc, 

i\ \ ■> -^#^1 \i>L^3l ^ ^j& iL^^ JjUld 

, ^■■ ^j^'^ ti '1 

Redrawn after Figure Ic: Obayashi. S., Sahara. T.. Kavvabc. K.. : ji-a—d' 
Okauchi, T- Maeda. J.. Akine. Y.. Onoe. El.. &Lriki. A (2001). Functional brain 
mapping of monkey tool use. Neuroimage. 14(4). 85.^-861. 


la^a^a^—Kal ^y^all ^laJI ^,jsj ^^1 1 %.a...^ ^ Aaij la^A^ 

a ..xIa.I 1 ftl *4* j) V^jk^alj jil tSJ^ tilLiA J JtJ VI tOljjVl 
V Ijl ilja»i»J Jaol JLuSol jliJI ^IaJL 

jjji__^l ^j1 ■ -I il^ <iLM) jjjll ^i«]t La *— ^ I 's I 4 J S__)<iLia 

tj_yl_■^l«-«_j ^^Lja— O ^ 6.1 tLjaC-i ^jV jj jjJ o_^l^ 

A\ _jA jla liai^i ^ »4A tU^aci U1 iji J- jlfcjll 


4_li ^_ Ja JJ I_ _ <_j*ia, AaJ^ ^ U.^ Oiil^ 

.1^^ AUia LoJ J3LA 

:Aiii:^4ii Uci>iv <>: 

a j^i « ^1 ^J .1*J lj_pA Ij^ f>ic- JU-4 iliaJi jM 

til_ij 4i*j 4^'^(jJ^_)ji*JI (jj^ 6^_y.iuo ij^ij-all 

(JjJjl Ijlj ^1 ^UkJ elui ij^Vl (JS jA 1 .^ ^awal 

.*. •.< j t J_^i J^ •■«“* jji yj Jl^ La 84 j 4^ J?"l 

■ ' -4i_J^_5 SjaLs clil£jas plJ (jjUll ^A*jj «■ ^jji lilliii 


«lj-^y PDP-II ^jt. iliiajlt Ulic (') 

.jJ i ^ ajjSlj J jj- ■ ^ tiu j.<j ^ 4i«j ubajj klAaLdl S jjjS Aji ji , <? s j jli 
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•ilkAdJ t ^ ^^Ik-aa jl£ 

la^ ^ 

c«—® *JJ-^ " * U^ Aj jt t/ill ^ AjI& Ajloiti ..^^j 

<>-AJ^U JLi^t «■ jA ^jW'i..,! 1^ J£ ^ j 

^ ■*' •* t i^g^l g'>ol ‘. *j•“''*• ^ ^1'. j« .^xj VV 

_a ^^•^'''‘ I »jlj) ^ jaIc' ^jc- ‘- «^ j ‘S-) 

«• ..* * 1 * » «• 

_II ^ ^ ^ A3.IJ ;jl ^jl»»i...t J iAjuiljutll 

^*iw JS 

(JI_Mii J jlS I*JxalL jJ “ ^_)<»l ~ ft '~-*j*d J* j 

A__jj^jjj l>ai_^ij ^1 ^lui <3*^^ (3 

Ua& jJS f^Ji 3 <>* V*^ ‘ ji Jijl ^ J jA?^ til jL# 3fta-4 ^ 

^ 1 I.1&I .^L«Vl iii-J^ <j^ AjSL.a ^4'^^ 

ft^^joi_IIJ (A^Uill A^ijuij^ (^3 I*'AI1 Via* J^ U ^^‘‘'“'J 

j■ 'I 11 a 3 (^3 ya ^ 

(> ■■!Jj ^ ^L»Vl ^j Ja^ ^_yic. (iljj 

I ■1.—11 yj—ft yjj^j H - i >1 •> II li^*t|\lll |ja& 3 j (Aj^Lwill 14 ^^^ I V**^ 

(j—^Vl t-J—jl^l ^l a£_^ JiiJ jl tillj yj^ 

La A^aaJt Ia^ .Ji^ 1^j tA»«l Mill Jaa 'j->- 

^J_ll l 1]—jl tlLl <^jju V tibl '^j-1 y^J ^1^ IJ:!^ cH>^l CA^ 

.Ai^r* *1 all ^_pJI a^ 


.y^i .y^ ^Ift ^Ift a^ _^Sfl A^a 

al^^all ^ (al^ Ala^Aj laj. Vl y na ImjI yy^j^la ^ ^--L^ 

^.-1 *ji AftLyya* ^ y^ Vaj^j ^">..■*1 

.aAj y^ I jUa 
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? Jxij liU JjAj V r-r JLi 

V iaiS J ‘s?"^ c5 J j i a' i.i i l V 

, jxS/i ^ Iji Laj] jljixal ^ JQ**! >. 1 < 0 

Redrawing of experiment in; Foiirneret, P., & Jeanncrod, M. (1998). : 

l.imited Conscious monitoring of motor performance in normal Subjects. 

Neuropsychologia, 36( 11), 1133-1140. 


j—« J SI _Sc’ J*-^Sj <Ixij Lo ^yc. l.i£Aj 


_SI II ^jc. a .nil I '' •'ja'i IjLaj i^s^lj |_$ClJ Jyj oj^ilfASI aJajIjSl 

^Ijuidl jliaC.VI ^Ll.tlSs^ jLx]l ^LxJI b2jc- S.^J toAjc. ^ j'l'j 


J_)_‘ 1 ■ (_jjjaV.i ^^^I A.la'aiSl 


AlC. 



j _^LaJI ^ ^ u^l l.iSiAj t'CiiLuill Jlllial a£j:a.l ^iSl 


1!6 




J A F'^'*' 1^ •-^■^“<11 Li_aC. ^ j 

^ 1^1 ill AjC' v_^^j (J^lj 3^ LtS ^1 Aixil Uti 

I og'ilSj Ajill IjAj j ifti W:?* ^ 

aljl 

y ^ . A « «> A i» A l LaJ AjLieJI ^ La ,jjl 




1*^ JjJ —^ji ^L<^l V frLalaJI JLacVl 

1 ^ ft (j.^*<~>j t^.i,dfij JL^^I ^LalitJI AjU^ ^^L^ 

A . jj H. ^ I ^ — iij ^Lalc jj LalLa «LaIc ^1<*- 

t ,jj_) (_3 oLxjjI a ^yjiC. JSl yut LA) jj^_jSj V > * lit jlt jl jjl ^ a\-»« It 

^ L . Yi J;i Ul^t >*Oij ■-*'•*-; 4 . 4 J 3 


{JIa^I ^ As&Li^l Ijj jjSj La ^ -> 

t" \ _ij_il ^ ^ ^l£. kljLla^^Lall a^ ^JcJj t «l«.U ' 

^_g—i ^ —i*ij jl la t l |_jJ& La ^JS jj J^Liil ^ Lj. ■■ lajj^iLajj 

(JkA ^ Lai£ l-l^l 3 I■» ’■ 


^Lmj <ia«jil 3 J ^.^1 Lit i\^JI 4 ^^ 4j3 3 II ^ ^ 5 j a^iUj 

(Ju^ JaLijll li* ^ 1 *,t \*sj (j^ lijjx^a j^tl 

t. V . i ». ^ j ^j i_^ 4 .wiSi jVl <£_3^ ^1 JaC. La )^ ^ji 


»t ■ 't ’* 


^ ^jC AL^-mU 3 JaL^t ^ 


|J_^ A^Ij cL^ JaLlj jJu J^t-^ ■ A (aj^ Cjt£_)& ,_j.« 

(ji I■» A_jl i ‘^‘‘'j'jt AmiIjJ ^jA^I ^ «'>'tt J’'**,*J (Llafi ^'.^yI 


^ \A«lii jau «l£jl ^ 4 jI£ alai I \ ^ 
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Jj_C- jalaJI JJ Ojjfaj jjfc jIsIaI' 

J;,_j 2 Ui^W l ^ ^ ^Luj aJI "vljajll' jc- a^liVLj 

S ^ jaLaJLi U«.a 


4_ka-Xall O^J ‘'^ ^ '^ ' ' J '-^ ja’^' Jlj±a.j 

^ _3j Jliia. 7^1 iaLij jl ^ (jJJ:f^ VI:?—ij -uL? vijjliii 

^ _SI ^ '.T' ' ^0 _SI JaLiij jl IIa ^'l a-a ^ ^ aV^ 

jL ^ jW;^S ' Sjlil —s ^ r . . Ji JllAa. 2;?—aV' J »^) ‘^ b> ‘ '.' ^ 


^j. 1 jsLaJI 



^ _j ^ I >-. i Ajl^l J 4_uSl IjS^ 

.(■ j^') W-^ja ^ j^' i>’3^' 


i jaLaJ' ^ jSj " j-«J a vllLjaljic.' J^Aalall c'-aic. jlji (' ) 

•A j y^ lijia t'l l ij jl jSj "^J^W i 

■ ■-ii'j! 1 jj'l J*^ y -iS J 4 jal^t ^ jSj jx j Aall^ 
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Redi win;! Irom datu in; Libcc. 13.. Gleasvni. C.A.. Wrighl. E.W.. & : —«!' 

Pearl. D.K. (P38.3). Time of Conscious iincmion to act in relation to onset ot 
cerebral acli\ iiy (readiness-potential): The unconscious initiation of freely voluntary 

act. Brain. 106 tpt. 3), 02.3-642. 

La JaLai ^h*s^Lall ■aJVj 

^1 4jua^| »iLij Aji jl 

l^V ^Jc> ^ ^ ^ ?• > ■ *07»l j 

La^ jlj^ Ijjl rlijLit A^l jl^l lallail lo i it il Ajl 

<iUj ^l3 ^ 'i LuLi ^li ^ Ci^J ^ • ■• J.4^ ^^1 ^1 ^1 j 

I ■ '-*« jl I "'j * l__uljl^ J__ac- luil lloAjj IjJj 

.0^^ ojljl ‘-^ A-v.^1 Ijjlj ^ 

SJjl 1 illiuil Ujl UIa^ L)^J 

I '.«j -> (AjIxU a^al*! a 'iji.>ri.nll Oljla^l .* .«ll 

^ja ^ 5 ^ --^Lle. 4aL.diVt tlaual 4 j_)^ ^ lilj] 1 jLa 

4—JjaJl jj—a jJ3 <i!] ji jS^ tj _yil sjjL^ ^ U^J ‘ 

^ I nj j) OrH iiila c^aUajj 

(JLaC-VI 4^ ^jiaouijj (l^Ii&ULil i1>^4 ^jC- IajUI&I ^_>aJ JUiV^ 

-j * jl A^l^j^l Ja^^iLua (J^4U ^jJ^i AjLoC- 

a _ i ■ *ljl .**« liljl ^sl j (j-a _)aiu V 4Aliij jjj J ‘ 

. I j . .a*. - * 'j A^Jaill JIJh V l.^^j 

« _jl (3^ laa^pA La ^LaC- Lul 4 h-s ill 

I *«i a Ul.,... ^*.« .«11 Lajlj ^ ^ J^il) ^1 ,,^-^ V 1.^ D^3 

T ,_)- ^all t a.yX'i j t^^Luiil sIjSjH tillj laj) ^ 
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iS^ ^jjJiju^U) (j|)j 

^ ^jjSj J Ju Vj Ijju&l ^L»l tilj^ V ^jaj «jjl^ic- 

^jll (JaaII V A^La ij^ 

^1 yj [j^jjutiy ajl^^l (jj^ U^ '^1 0^1 

^ aLjJ^ ^1 ^3^ jlj^l frljj J-^Aj Jxitil (jl • Jxalt AjIc uJ^ 
4<j__)ajll Uaslj jl ■^) i O^J 

4__LaJ 4^—i •'—-JJ3^ <~Jij^ J*a ^1 'j ^Viti j Aaj <N_ij9Lj V Ij»jj 

l^__& 1^^'* ^_j^^-‘* JLtsVl ACi Jx^lj IjjSlj 41^1^ 

,^1 ^ >*»■ ,3*^^ 

C*U3 JS-iu (j-uu (Jiaj 

l^aJj IjS jjj ‘^ Ai*Jj La «1_)J (jj^Viirt IjjA 4 "nnl A^j:^ ^ 

ljil*al ^-all (ji 4-1 jL^ ia^j 4AjVjjll ^ Aj 

^ “H 3_^__)a^l" ^ * j ■» ^jalajll jA l^A 4l^jft \ ijia 4_il__)U *V 

fj I_aj iA^I j LuaC- jA JC- 4.t.tThJ ^ < ^l'i<t^ o ‘ ^JJ^ 

ij ^e. lilLuMylj l^l Uk 4 I 4 J liliiiiaij L^} <iL^ Xu «iU j ^ Wi 

^jl ^ 4i& J^J Ajijyi ^ji JjS<aJ 

(ji <■. < lil^ail 4 ,^^ 

^■«-^ t^USJ^ * V^?''' AajJa^^ AAX c^1 1 iin 1 j 4 !^ (3^) JOJ 

_ i j 4^jaJl JaaJ ^e-all 4iiljaj v . 81 1 ^jl a <l i l. i . M'ia 

Xu uj ^ ^ 6 Xu ^ «. JjS?t ^XajH al^ 

tX-^Aj 4X^1 Aiu^ja ^ i^l ^ja> jm!u 
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j—1.^! j I 4^^)^ i.^l.'k^a ^)jitJj Jiloj) 1^ 11 ^1 i^*>- ^ ' 

Cj— jl J^l'j jjl ijjJ JS jLi.l :^ j (jl j 4juJi=>Ji ^ ■i.'i^.ll 
'—^j- -'■* • ' L<i JS iJiJI 3 *•" ■* ''^ l3.T>JMt V kilij 

S ^ojx v_i.i^l ^jl _jA 'U jSj 


V —jS ^jj J <j£X^ Jlstsi ^ (ji ^LaJl a^A ^ 

JUai ^-ajl JjC. jjlu ji jS-<u ^ J^i CiVla. j _jlia-o Jlxi'i^! aiA jl i_jj*j 
.^jV l^l jiaJ JutiS/i jc. <ailk-ij JoiiV' oiA Jlljl£ jlj (ji3> 4‘LajL^ 

5——laij >. ^l i i c ^uajC-l 4^a!!iUall ^ '^'i ,_y3 

ji-laVl J—iklj 4. SI ^IkjjjujjJ Oj® i-AJbtJ 4iljji ‘ ji-iaj ^.i^l 

» “ 

4 I- h^ vil^).a_l jUaVi j^J jl 5i «a l l i__i.i^l Jl jj ^ a^_)^l a^A 

4 IjLoi—J >—SJl—Jl JJj 4_ajjuj La >- jl tilLa t'‘"'U lj|j 

jl 1-Lii. jc. ^ j> <n J ■.iLi-a jj3 aJ t^^l ^ ^ L»^~' JllLa IIa 

^ ^.ejj^>*.i»iij viijajj (—i.iji jij IjjIj Jl jj y ji^V' 


—'W— 
/-?\ 



ullS )AbJ aJs^S^I jSi JaLulajI ^ -M,* 1^1 V— O .1, 

^ -LiiiL ^»-i-a ^a3! ^uaI j ] JiA Ijj JaLuIaII .l^Li 4.5^ 


.i jj pS^ ^ JJ S ^LisJt ftAi J*^ ( ' ^ 
^ t? ^Ic, jC- v'-'.2>.iS ^'uLa ^'f ^ 
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Redrawn after: Bridgeman. B., peery. S.. & Anand. S..(I997). 

Inieruclion of cognitive and Sensorimotor maps of viswal Spac. Perception and 

Psychophysics. 59(3). 456-469. 

cjj_Ml -d ‘. li LL 'j) 

Jibj ^ — AJiUiB -Uaiill ,_>ha1j 

jij ^ ^ J Vjj*j" iillj jl IjA C5^ i jUa'yi sIjISja. 

sluila 

J<.* ^1 ^UJI ^ ijl 3 ‘ljUaa.XJI o4A (jafi 

Uiyij V^AMia. J«i} liU «-ij« V ft jlS Jj U»Ua 

(.5^ (jj^ O* ^ tUai. tjjSj ^UJi (jc. A3j*J L» ji ijiaj 

aIIa. jt ft J-all ^-*11 ^AL-a 

<jt a] i_yJiL^ jX- 

t j_jb (^jiu L»& aahA.» AJjjiaj A. n ,ililOl 

I ■ thA. y. (jl ^ j) i iJl i- t j jl (_)^^ ■^j 

j**i ^ Jc-^J ^ J jll 

j <. ..•‘i 

;^.JI 

^_^jVl tiliU 4a.i Jii JjSij -iaaJ 

.*!_c.lji Ji jt.rt •» 4_J iiljj jji O^ 

.Jlj^ 3 i/ ‘ t>*>^ ^ 

^_4 ^jj__aM* ;iy (iSjift cliil ^J tixijiLtll JIwLmJj A^^iftl! iibj 

> 3 *■ ^ji IjA tsJja.^ 4*J ^ (_>**^' ftUbti 3 j “^^j4 

. . Am»A_^aII «iic.lj4 ■aXa'Vt ^j\ Ul^l sLlASkJj l^il^ aL^O-JI js^AjS/l 

.^Ijiil (4jJ^ SjjSll ^asj Ujjj ^iu ijj4 t4a <ili U^J ja^ 
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IIa /ji J^J tA-ftAjLlaJI iilc-l jJ ^aiU ^».>7i'l ^1 JJ««V1 ^ jjujlj 

J.2—*JJ k—ia-L^ ^^>'^'i'\ i' <AAjiLa]l ijl <* ^i "i ^ 

.'Lj_j3«-wa]l .’'j ''>" Aj^ljua J yl-« j ‘ ' 3 , J ^ ^ 


_all iJllLijjjLaj ^ ^ \, \1 ^uiijll ^4j*^Lk^a!li.l (_jl-S 

j-aj l■ ''v^■^J .>11 J 3 ijj^ JjIc. 4 ^jLuJI Jjju Jaj llkLi-al J Jj 

a3—Jil 3 >4j_i.^ 9 l1I Ll^L^I J;1j.^jjJI ^IJI J* Ijlj 

1—jliLiJl ^ 1 (■ j —all —aa l^jj t Jl«^a''l ^ ^'au..' ^j;.^»ll IjM-^11 

1-Jjj tl-Lxi. 1 jiA Jjl a_ajxj jVI ^j:aj j s’w^-ic Jj.li JiJ jjls Ajj^^axll 

1.1jIj Lajlj Louj ^ teLi^l Jl^Ja JiaJj ._iLiaill Jjjuj 

^ ^.sjoiiLckii A.uiii ^l^jLujVI Uni V ji 



^Ja*-! JjLaJlA JfljJj L-ii^i JjA j b ^j*lL’j Ulo^l j 

>t-i H Ia ^L^l oJlA \ Jl\\ W "k ^x-L A. \CL y\\ Lc-Li^jl ^ j j^ 


from wright, I lalling an and Kew, Wellcom trcut sci Art propest, 1997. : jJu-aAil 


^ tcLisdl tljui ftLixil <AAaJLj-all ^^c-a]l <aiai« J -^^N.-'^ 

c-Liji aA^LW *LiiL-aC. Jajl jj c jj»Jj Ij^y-aLa t .--U > _i*j 

.|3u*i;_5All ^ q r-l9i3l S.ijA^ tpLji-i' 
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. ^ ^>11 v-v 

«.! jawV S jJiall ^ ,3^' •— 

^jS^\ j ^ -s>^_>- f-*^' 3» ‘"r^' 

^ ^■’ ■'' 'V- ' 4-42 l . lfl l i Vl ^"Ni! 1-4 Lu-4 3 I—,_>4-4i 

SiHa-Ail 4 I ja-V' si^-! 4 4.^ JLoloj t JL^S/i olaj' '-i4*J Jo’^-ijl' j ji 

jij_J 1 J 4^jJI _5 t|*^L-aS/l_J J»4.a\l 0 ^^4 laJ' 

1-4AJ^^ ^t- ^ i T . \ .4 


Modified from: McGonigle, D.J., “The body in question: Phentom 
Phenomena and t!ie view from 

http://\w'w.artbrain.oralphantomlimb 



^ ^ t 1 t-N- i 4 a\l tl ^ a^.W.Uaij ^ iij 1 clj^AjJaAii 3 ) 

O'^-'j '' " Ijjj ^ Ij] a il'i . T> - 4 j^aj 

-^1 ' s.LiaC.1 3-4 4^ i^\ Jlj3l>i>l jjc. aJajj^ ij^ 1J4*-^ '^3^ 

^ j 1 L^l j t V a-OJlJl oIa 3^J iJlul£ 

a 4--.''^ ^c-ttil j-a B^)-jjLui 4 ol-i'ia'll eii Axj ij • 6 -^-^ l^-alAiJLjl 

. ^ ^ ^ > Ir^C" 1 J4j 
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"l .iic-j .j»I.^^J _1 t-JSfc 

A__S^^-C. 4-aj^ fc,»A j-i«o-i >■ ^^jja a—.i^-o ^ ^ a ^^■' 1 ■ ^ a AjjjlIj 

. ^ j-uJl ^ . in j A^ ^1 ^ ^ A_lfljuij 

Figure 2 in: Halligan, P.W., Marshall, J.C., Wade, D.T., Davey. J., : j.'i^.^l 
& Morrison, D. (1993). Thumb in ckeek? Sensory reorganization and Perceptual 
Plasticity after limb amputation. Neuroreport, 4(3), 233-236. 


4 -y fiil l J A-lialo ^_jJl Jj^ ‘4all AiJala i—iSJJ lijj 

_ya-u_J J_ui a ~'S1 j 4 Aj,^Ic. A i n aIIIj f. ' 4_j jju: 'i 'r. Ajt 

A—SlSjj ijLaJlA jiim 4 " i-s 1 j 4 ^ ^La Ig ‘-i-ai ^<=•3^ ' g 

(jl— sJIa 41 % J l!ij IgJ ijL ol '^l43~i.n JS ■•;, i kkll oi* 

< c 

J—4-S '* > <^"1 3 ' LS^ J 

k 3 . ,,aC. 1.4,11,'', ) ^11-1 ik.til j 4 4,>aA jiLoll Li^Jj ^■'."111 ^ i2llu4:^l 

J_ a |>C. J ‘ ^hol\ aJI j 4_^ jJI *'-» ^t-L^a y 

-J Jljj V oi^yAll (jlj 4 4,^^) 4 " il >.ioll JjVl '. 'J’y'.-"' A < u 11 I 4.1 1 

IgJ .ixj ^aJ LaJj ^ lgjl£j A,j4kUiill JjL 



jJijLu Lol J .;jJ o^Lla3\ oIa ^_p3jC- j 


125 






|>V1 






-UuLl V_ 






4^ _5 _iLall ^ 4jlj>^l lilLiA 4^ i_Ji-<i 

4^L_lj Jlj-a i^c-all ^L-oj .jXJ I x^j' >"l.Wj jjS xij ^.^AjJ-ail >—|_J^J 

fi e 



^-isL-ol ijU jxSLi ^ 4al-iiii ^\j_aj 2a 

^J\_oclj ^L_^i 2_OC- 4—j ^ a > 7n Lq 


-^ S? ^ • • < • 

lilA j fc^Lkiajl ULujj^ 

1 Atl 


Hgure 2 in: Hari, R., Hanninen, R., Makinen, T., Jousmaki, V., : —all 

Forss, N., Seppa. M., & Salonen. O. (1998). Three hands: Fragmentation of human 
bodily awareness. Neuroscience Letters. 240(3). 131-134. 


_all ij_a 4_j j-y H 4 ^ f-lc-j jLaiil >. ^ l u.ill jjl 

,^j ijSJj tvjL-is.all ^j.a2ll c.lc._j]l 4_ilaC. >2llJ^)^l j 

4__&Ialall J ~A j ^ 4.ilala 4.»jl2 AJsIjlj kill^ 2xj >.f 
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^ (iJ j' ■ -iiu CjLla ^ ^■>^’>‘'i\Ij 

iCfiLu j^ frl.mulj LaLcj ‘''»l»"' ja klijl£ ^jLulII 

tl^ftl..B> JjA J«yVl "Ik^* litljj jU Ijl JA jj 

i 1 1 ^j.-'jtt \^£.ljj ClulS Ajuftj ^ 0^ 

1 ^j\^j 'j ••«■* u^j ^ A^aj dXol lillaj 

L^ijj '^->^ iw^ 

jl jiljJ_j^ tg- jji —j ^iLJI ^ ,_>ij jl .^) j*Jj tAjSjSaJI 

^—JalJJ j_J (^LjJ £l J^) J ‘W^ <s^ 5jL-J ^j Jj*jill 

tf l j.* t l ^ (_>«U]U j»l.lLLi.aVI 4^1 tt> \n»n Ijl^l l^j} 

.<.1:1^ ^ ij>* tS^ ^t:!^ (Ja^ IjjV 


JJJA^jll j^^AuiIA jj9 l^jSLul 1 0 Vlf» 'Cs) i-JJiJl 

^—MiLallj \ fl-Vo JJjA-aij Jjjj^ (»J^ 


A l^_e.l _] Ia JJK_ u> 4«U'ijt ^1 ».a\.i*U^l Ajm 

^ -1 jjj4^^l (Jajlm iduuJI (3 '‘^ ^Ji I m>^Aj I 

jL-^ J^a-ll ^J;] iliJlS Uj iu ^jll «ij^' 

A«jiVLj ^Ejjia (j-ac- ^j-a Aji lJijj«^j l^lc-j ^L-a) ^^iL-a'y 

jj 4 ^.ui^l 1^ Aj^M La ■ /.*■■'* liljj A.t A a1 ^ AjjA a - o ^^Jal 

,^1 i'‘«-v ^A ^^jDj^l ^ j <■« ^ j'l. 3jLall La ^ >iijLil w a 3^^^ 

tSJ^ 4^ill ^ A?^' ^il>^ <^l j'>Kfl t>a»J 


3 *—4J_^ jjJ ^ ^\JaJ (_)^‘^ jiu^ 4 jIj^ AjLuJI Aj^jS 

*lj)* AaK UaLo ^ jluj iaJSU^I y^Uill ;UjL.t S^W/i ^Ludl ^ a ji t i ->1 

.<44-1 jjJ «il Jj ja ^Ua V J •Jj Oall j^ijall 

jt ja .>il J .JUjSj 
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^Lalt J \i^’..^\ (Ja^bAJ Ajlt l^i 

6j\__a ^j) 11 ,VJa9 ^ L« jjlSjQ ^ ^ ^ jlS 

^ AjV» ijC- liLaj (^jaI ^ Cy^J ajL* 3 *J.''^^'J*^' 

^ llnjo •^‘ '■ ^1 j j« ■*'*’ ^ .^1 vlulS 

^1 1'*t*i.. mlj jjifcrt <*iiii_ jl AjVajrtH ajuk ‘- 

^ jl i_)l ■ -^j _» Aftiaxs l^j ^ ^tSaj 

^jc- ^Ji^l I'f^ A t^jS l^j i^jbiCkil ^ 

iJIa 

AjxniA^ Ua^ V 

jl lilljJiyi ^l ai l^V iL«L«J j^ »l__>.ol ,)^\ 

'' C'^ ** Sj^iLk^il <iUj 'g44jailj l^ 

AalMsj 1^ Ailj^ a^Ua <a)j 

UJ^ ^ M^J ta.^l& J ^iaII a_)^j^ al^j 

(jjSjX- a (jt jJjJ U^J A 111' m% JJtj 4ijliJxa ^j ^1 ■i. .*.Vl 

)J , 4,.ii lullj Ua^ (jj liUjA ^1 

tvjlj)^ »^« « a {^.^1J (jxi ^jjj^ Jj^LlLalj ,^jm\ 

44j]j«Ji ^k^jlj^ UifJ ^ ^ on 

^ >jVl ^L_J ijl it <11^ (jA ^^JuuVl l^l^l 

:l j a /I ^ ^ ^Jal^ 

iiiTi V.J& ‘1^^ •'-^J a I kill 'ij^j •^^ 

^ ^ oLii *ti J&kMjVi 4jl5 ^ ^ ) 

< SMA Kff 





? 4 ijj 4 j^ Ja . ji. 

(»*j •'^J 

.lil l jS Ia^ 

ijlj jjc-ljjll J oJ^ A.4JJ 

liici^ <1 ^■^'i■ lO V ijLfti, ji jji ,jjj 

(J_jia (j^ V ^jUa . *>-)) 

'L $p ’'•^'i iiil j! JjJ V Ijl 4>ill.i 0 : 4 *^ J 

f » . 4 ^ jji tj^oi^'ifi jAj 

, ^ 1<>'U) AijL^inJI 

(j ;> i.. a^ l jj*jiaj*ju Ja . jl .^jA 
.^jltxiiiiil IaaIs 

Ja . ji .^1 

* * * * 

(jitA» IfilSj (j)ii^j <ilil£_^) 2 kj ^jij (jl (Jjl^ tljljij 

^JLi 

Vjjiit-oj jV! (_U J -jJ . ^ 

.(jSj-al Ut t>*J •!_?- "'—^' 


1:9 



^>• ' —5 a -^j " V'"'' ^ ji 

• o«IA ^,^JLfl 1-** > ^ ^■” 


?dij Jxij 


S^ '^**'—?" «■'_>?■' f4^JJ«-o -iaSa _jA frVjA Jjc. LiaiJl 

tiki, lliajl ^ ^IxJI ^ V JjkftJ ^ l_^l£ Ijl ,=^J«-o jj 

U—‘'Af^ (»A tjJLaJl ^_j]c. JjkoJ JjJiakj 

—^] (SJ J-a*J V ^ ^ lUL^ JLliS Ijl ^Ic-jVI Jj-^"' 

tf 

i—^ ■® uJ ^ ^ ~' ' J (j)^ cLalj J-axil lM ' ^' 

c Ajj—1—^ij J—»a 1I —a oimJl jJI V—L-tfjjjj t?t<aJl 4 i l. ^ 1 

^ ‘l-ais - kvl' j\ ^^AajlLaj 4 jj. >. jill 


^V1 


Aji a AA ^a1 ^j-a J*Aj J ‘ 


"2 L 


A. 





^1 V— ^ • 3^Syuj 
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jl ".-jN ^ ^Ic. djjjjS ^ ^ 

'-jV ^c-^jT: >■! jjjSj jl (_jlaH jc. ^ jl i^U^. t at< 

lj_^ ^ ^t , WuAJ tj-sli Jac- y 8^ (j_pl^ 

.<41^ ijc. jail 8^ <- «»jjl (_5 jj-ull o±j ^ (^ ■* ^1 1 


Columbia piciure, 1964. :j.i-ax]l 


1 a.> ».ilL*<»yi jjjla ijC. ^jj dl,j<a ^jjljLaj L» Ij^j 

>^Li—«J —U jJI ^VUJl ^.1^1 l 5_>^J ‘cf 

aJJ j-j A^lj (^1 jl4c.J ajL 

jjjmiIIj a^ i«^J^ cjiflll ^Ij&l ^^11 ^1 i^jall ^Ijul \ ^ ^ , jl * 

. clJul ^ ^j^ulttll <,jAaJI laA J*aj 14^ 


^—3 A4I ,.^i fjM ^jjL*j e'i/jjA U^y 4 j«Ill sjlluii JjSjj 

I4 <_ajti ^^jjjSJj ftlSji 8 j^ ^^aic. '.Il-iJ 4 j ^1 

t t 4 4 *44 

t<j ,j j I . !•> j La Ija J 4— ijc.!" :<._^lj (4iKal j_^ja (-jjc.lj (<Uii J JjIa.1 

.''^l.ia. Ij* jSlj 


V J I 111 ^_^j«.a1 S^jaaLia ^ja 1 *ij ll ^1 jlSb^ ^ ^ ^pil 


—aj ij j la jaj ^ ((JaaU 'Ujllj Auaall Ljpl La ^1 4^ ^UlUil 

I.J_^ ifc V U^J 4ijKiil 4 ., nm ^ ^1 JjOiAjj 44ij^^l 

I j| La Ij.^ jjLj iSj^l jL^^V ujL&^l (J^MJ (^_^1 3 (aIaU A-J I 

V-UA 11 4 iLi ^jJajAlA t^jui 4 lljU 4 <la«i] A^l 4 ^.^ ilajIjA ^1 .itu ^j 


4^—A^tj La j (J^l ^ja&aa *- ^J <jlj kltAaJI 

.A^l 


the illusion oI'conscious will ^ jil ^ ^ Ij^ (^) 
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(3—id_^ jSdU 

lili^jj tlljl 1,^ m-^l Jam JfAC- ^ ^'dl) 

Ijlj “ ,'j ^.oSjrt (J^ (.5^^^ AjIjmJI ^i >i< *i ] 

j.ixil f. t.ix^ i ^^'‘'■■< V ijL.ii-vti (d_)^ idjij kdljAj Ija 

A^t.U _^J£> ^AaAJ iA.I A i t J^ 

• V*J id^^ Ijlj jUj j^Viiii <dL 

i|A£-Lawiil ‘"'1 jtk j|^ l^iiiigt A V<*\HI Ci^^j^l oli^ 

jji ^jjudaj t j*i^All sTjUa ilul idji ^j hli tii jV^ ^jlc- ^]i 

idjjj 1-^ ii^l^ ^1 jLdl id_^^ i'u^ jdl 

<dj) ^^■'*>■*» ^ .^su (ilul idj) ^ 

jljJ (jS) (j^ (j^J L* Jualili ^jld Ijjj iLiJajl i-lul 

ah idcl__)j OjSijA, idj) .’^tnw'iij liijU (^jLdl ajSsli 

.\.aaa.j-a )^ JjSj 

Ia vIkA ^laJI idj] j) i^AwdAll <sJjjll ^i J^ajj 

■ '''■■■ j) ^^j*'i)) aJA 1^ aji^lc- (l^u Ja^ ^ idji LtLu ^IiL* iljjlj 
SUaJI'* (.Jsl jA a_^)JJ) a^ d Jaa. 4 a^^)i^)i 

ijjV) )—^ (jl tjiJ u' t^A^Ijl) 

id_Jj Loj t3^*^ ^ ^j*-* ^. j<j^> <.f“^ a^^ 4/^ 

t ■ ..* idjLsjl ‘ _ *«•■■* ‘*’^'»- J La^ La (j) iU an i ‘\ 

Jjiail *- ^laJI adk Jaoi^j ij^dl ^ 

. 1 Jx.aa!l ^ VJ idiJu jl ^dl ij JA.V) 

.i^jUaM ^ I ja iiljdj t^AA)^ aj^ aa i<‘< I j'ijjat ^ Ajja^ * ja ^ ^ ] 


132 



«Ji C)i\ 

ejxM jjjjmi V t^lj (ilcljij ijt^tll 1^ ^ 

^j_A |^l__ia&^L« t'*' «>>jC- (^} V jt^jj «Cui Ai j^mII 

J_<ft3U (jitt tj«>'‘i Au^Ijj ^ AA^lat ftll 

^ 3 ■■^^^.■: *». ^.Z^j 0 J&I 3 II ^ y*• ■'^ 1^ ^‘SiJ 

<^l A ^^jtLA o^j t^l.£»a)l 

j t aj «*i 1^ ^ iibSlj (l^ n^Lmm^Ij «1^V1 L«Lu 

ij^J ^L-£a 1I _3 'il^nl^ «1 ^ <J^^ 

_ & 1- «^1 «^ .ijc- (Ijl^i Ua& ^ Ai_)aj 

f.lj .*^1 _n J J • Lja_jl Aam)!^ oj&j ?iil_^)a>ju v (. 5 ^ 

iljl£<.-ui (I 4 J •ilLuix'ytj 
il^ liLl V tuj ^ uiji Jjj A.iJaAfe ^^p-udLJ 

>ilul (iLU ^jKA ^IaII |_g jloloH -^jc- (AjuIjI) J aju^^^uJI >IjUj 
ij-_£.«j a^LuiVi yafijji ^ (j^j 4 i1jI£^ i3 Jc-Uii 

A_Sj«j t^l A^ Ja ? jjj-«all IJA <-j^ iUl^l ^ ■ fc>%'i <jl 

^liUlxiL jl ^JSJ ^ ljl ?"(.lijl" jjx V<iLji4j (jc 

ji jl aIxJmU AllaVl 0 ^ ^ (JlxiVI 

,j__£lj (l^ <Jtji^ Ca^J IgjltHj j£iu ^ k^Lbl^l ^ ajl 

_I ,_>iul j jii^ eja^A tiliV il^ jSsIi (Jl JUaSll ^ 

?AjJ& loj*.*! iJlulj (_^AC- Wjlull 

i 

1^ _ ^1 oLut—^aAlt (Jj_a ^^jaa]! •^iC> (__>JjJt tjjj^ (_)“ 

^eliAArtll jISa (JjfiiMM JA*J (j^ <JjAJslb ^ l^i (iljaoi 

_Ski —a iilj—^ J kllJ—t^l ji JM^i OJ^ 
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*^11^ jjJfr * J^lc> 1 ■ rtj l <. *1^^ . j \^^jlLaJ) jjJ-s ^ -iLlc-j t <»- It '' 

t_ul£ IjJj t ^ i * < il l ^ >.^IaJI . n'^'V. ,•; 

•^3^ U^ t—i^fcrtS *1 j ti ig i Aa i-'‘it -I'lU'iti 

' '' JaliaJt >J!jL«jiu)l iJlijlS Ijlj ^ 

*> ( ^ ' ^ a^-JI 4ja^t ^ .^Vrf*-^... ^Va-s. . M<'r. jjSj i. «j--'* 

j^ fr) jl ^Ut ^ j ,^1^ 

^ —!c. lj^»,aaxj lidat 1 jLii^l ^^jll Jxalt jj *4^1 

ji ’ (.s—^ (JjUJi iji vjfcjjii .j (—i^jj tiiUiij ciLiui*j]i (jjUji 

,j..i—<uJI 4—ajlit ji J-4 sJjJc. JJJ (JjLii ^j-v. ^ 

4jS^ ^jl *j4*^ 

« < ^ 4 j 

4j j\ Cjj^ ^jli*ll jl V_ij*j J JjJ ^jia ^ ^-ajliall 

< < 1^4. L**^ l A-ll*_^ ^UjI ^jJ& A j'iirt ll (Jl*aVl (jjl 4214^^ 

.1^ 1£j 4-» lia f. ^1 ^jjSj jl jjJ U-Liiij L&jl^l 

u^ uj^ frl^l jj U i^ jl i^_^ljl! 4.LaS/l jJiSl jl jSilL jii- j 

^l£a. <il3j j t^ ^LijlaU^ft ll 4jJjLJl JUiVl l^jUij 1 jijau 

*• (^ <j^ ^ *J.^ J t(Jiw*Jl ^J^ ja.LJI ^ 

vIjU_^)J 3 tiL^Li J j ji i j ta ll 4.<a£^La SI^jIm _^] jC- 

^j2ll kjUS J-j j»iJ^" Ajl_jjc. (J»^ ^ 5-jSi4 ijltui Jjiill (1) 

ll^j J-C.J .‘ilj^tL.t .J^ ■Jijh 

ujaJ <jaj JaLiSll jLij li«AJ-i jlij jS (jjiiM - ■ -al 

:Jal^H jjiJ J|jA«Jl ^LS iSV ^>211 ‘ ■-'•it H...U 2 . .11.( 1 

■ijf^ •ui ^j»j V jilt j;--'* 
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jjjc —i«]t ULoj yJ^J ~ jja]l 

Uiu llbjjc. jD Jji^i ^ <i>jj 

(*—' ‘I^J—^ JUiVi frbi JjJ yu, ^ 

»1 jLf# fjp. ^ j^l iiuj t4 U.«y. 

>i_^<«x<all 1 .*'« \-«. H ^l-»la< 

. jC. k_jj;u IjLa" 


V .4.1 ^ J ^Ila^ 


^ijA ^1 ^ J±a 


■ I j. ^ i “ 1 * ^1 l A*^- 1 ^ 

T 4—LI (jSj V VJaii (3^lu ^ j 1 jjj Ja 

• I *U i ^4^adMiJ v^iljA j ^'’■«j' ^1 -l^S t*'\-«. 1 


^w i ^ ^^^*^11 ^Lolc 

C4A.J ^U I^A ^j t^ijsJlj (3^*^ <^L»L^1 ij.*"' 

< 4 4 

jJ ^jic- tj^\ ^ ai&U; ^ 

^^ <■ ij < ft 11 » ^ ^lAiwO ^^M^jii.ii1 ^1 ( ^.41 aj^.A 


W\ % 1 (jA^j .A^ljo^l A^ijulaljiLAll ^^1^ ^Ig- /> 

^ ‘ .%U •-'* ^ *(j^jW Vji ijjj 

{j_g—S j_^V| jjjiijllJ (jJ^I_>9 (jA ft l j L Ajadll (_><it jj 4*L*LJI j^l ^jJi 

Ai lj I al l ■ «l j.f. ^1 Ajalll ‘-'*<- J i 1*»-V 'I 


»1 ^ 1 ^ ni l j (Jl 11" ^—Ij ^Ijjll ^jl rt-'llSj 1 1 U-;. C^J 

jJI— c. j jaJL_j j om i ;« j t Ml t^jTjiVt 6j5 <liMo]j (4j«i4j tltULiC. 
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*- _JJA 


. CjjjitUj (AuIm <.l>^_).aaiudl J 

^11 _jiilt ^j Ij'lMl jJi,eL ^ 


^vL_a 1 <-*1 ^ ^.1 J <4 Jjfi «^I^Y UaJ&Jijt.a 

4 j4j^ ^ '“'j^ ^>..jUt‘i« i.tt (jC- ^l£^y\j ^1 

J^- M cV^ 4 jm;u 1 I AjI^I ojft (Jlsil ^1 <Jj^ 

»Lalc. Ujaji (Jj t^jj3 O'^l ^Lclc> ^ ^ 


^LJj 


Jlc\ 


t>* 


J1 UsUsl I* ^ ..ijl-il \m ^tl A \j» . ^-4 J 

(Ji <*>‘^ *» tjii ^ Wi ^lV>iia'*i V ' ^■»' liij) ^Ifr 

ij_xill oaj Iiijl*il u <iB ,jj4 ^ -^f''' ^Uti 

^^JLlail ^jdftjll ^Ic- ^liiL AjA ujUa ULi«A ^Jjjj 

i_) . ;A11 Aij5-\ ^jC- 1 all t^jlLiii 1^ (il^ j 4 Jauj Vj jA Lt 

41 4^1j| iLaLtCi A ^1 

«^3llSI 4li^ I JjJ (~j^)JtJ V liL^j 

oIj L^)4iiil ^Ic. ^jmIa (Jliaj jc tljLxil^^l kluj L*j 

' i lA).^a.l 4^^^ i4^UlLill «jlA -AA'i.j'i 4 Aj A jA klul^ 

•oyjy^ oy^ 


4»lii ?kj^ «U ij^lall a1 ^ tt t_.^iJaJI 4^ jA^ A ^ 

I j—9 .( ’'< 1 ol^l l (jrt'l^Ti k^j&.Jt ^Ua£>l tUalpOj oL^I < tjc- 

(j , ' ^J —I_jVl 4 —iIaISJIj ;j 3 J-aj«> a oil (^il-^'t.il j t''il nKlI A-ajU >— 

•(C—?-—C.—Aij^ ‘J<j“J*4^ 4 »JLu1J — JijJ) |»^JJJJ kljJJJ 



(H-j) Jla jj V ^:aiAll jl£ Ui^j 

5—«jU <-i^ (iJ -isw 5-4^1 eJA frbi jSjj 1 jJ 

•i—J 4^«1^ Jj4 oj^ jai*ll jjJt O^J ‘ ■^*'1 

J 

a jSlUl SjS>" J:ai ^ Ijl Ji^^ 1^ U ^>0^ 

OLaKII ijp- _ )->** ‘*';-; ^-aH <—uwo 

t *l l y AjIa-La «-‘'-»bK« Ja A^lxi 

Vt^...«-. 

—s S jjULa (IjLttlSj 1 ■)ji>UA ^dJaiy ^1 j lb ;* yi 4jjJH ajtiiji tjjaij 

^jj j) A ^ilul£ IjI I j -. <a' ..-' bKU ^ tijlljll ojaII 

^ a II (jpA ySiAiJ Laa 4 ^ 4 !^ 4bV*'^ * 1 -W I ^ sljljlyisl ■ 

."^D ij^ ;^Ij <,VjV1 ULu 

I 4*111)1 ^ ^ Lb ^^Ijll ^ lb. La 1^' jlj^L . "ii-v l 

* ^^«i4 ill jklc. -^1 ^^1 -N. yL ^^•«« 1 

!<* • v'l ^'‘ll iJjJ La£ lia^ ^'g- sjtbiVi J ^jci 

>4 a ^ a 3I ftiji jSj_j jt iJaaILj ^jAA SjSljU jL^ (jljaij ^j^L^oa 

jjli—J i-M o^ Ujlli ^yill l^ K iaj iJijLal^l jSi ^) <.Vyk 

4ja^ ‘*a'*’-^ -« *** 1^ ^ J- >1 «-*.bn 

1—^ J—A Ij—A jl AaIII lyiaj t JlibKlI 

1ftftjji^ jyt V ^ 

iiVl j) tlAllajj Ui^ 
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_aic-l i_3^J ij^J <-a^-a]t *1^1 ^jC. lij >.''' 

^ _Ic- jjl i La LIA cAj j) 1» I La ^ ILa jl lj3^)*J ^ ,->g '^1 j 

'^ji .L_^jc. ^ dl—jl J UJ"^ ^J kili^a 

4 ^K ^ ^'»j" ■" /'K\l 4 (.\S^ ^Ic 4 mI J'.„j J <jic. ^J»'‘n 

j£Sj •■ ) 4 sLa ^ <j\j l^Lj . a^)<a]l ,_jC. A ^V'l-^ xi 

f . . ' 

JU-oj i-^j Ij]Ij iIajIjSj i.^ 'W‘'i A_uu a^ j^l ^ tlx.l£.'l ^1 

.AjjLj ' 4 /\K1 1' ^ jail ^ ^ 'Ij"'!! '^>^4 Jx3 J£ 



f 


4 tQiQ^n ^ fli V* ^ y J^jjki 

L^J ; JL^S/1 ^ ,ai^l jLx»a Ajjjl jp e J J- L>4 ^ ^ J 

1 n4 j» ^ LlJ"^ Jaa> 11 o-iaa-a 4_jajjl jiul Jj^jJj JA2>-1 jl ^ )I'll>.ij I'i'L.a Jjl 
j] .0jjiiLi* /'uijl jJLill ^ J4j4 V J ^^^j*-a JjJ tl^-ic. c.^_gji 

4 jl ^Ir- tAjjSjj Ac. y J t|jJ»-a ^_j-ic. Ajaip Laxi jjj^ll i^LiA 

tlilj_^ LLuo — J»al^ ^-4^ ^l^j al j<all ^1 jlijl IjLal JL^ 

?>_Ll^ Aj*>j1 jxJli ^ja 
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<> JjVl frjaJl IjA ^Ijik ^ 

^ <—4—^ t- 'i-t fcdji . j ,>2SJ1 j*Juu i^LJi 4 aJ jA 

- UlUii^ Uil£j^ JiU. - ^UJl ^ ^ jjj jtUi jc. Ujj^ 

j) illjL-a.L Vj ^U)Lj j>iX^ jL-a31 Li3 ^ JaJ 

1—iai vIjUa^]! Uft jJ5k jU . 

<^Wjj_i.dVI Oj^j ' ■» J—^ ^JaLw*^ ^jaj 4^UJI L al .V.< l 2 ,U<- 

JJxVi uIjjL-i IjJj 4j»jljj 4lij\j J^ Ui»u» l^jjSjj Uj*j vJLiljl^Vlj 

jSlj tljaUj 4iilj jjSj ji ^UJI jc. IjL-bo 

Lul—^ vlijls UJj ^ Aj jxj^ Lm ^jJc. JjSj ji til 

^1 j*J| J^jI Uj^ J^i ^ujg 

^Jj'—a.i ji lal j] JtoHj ^^1 ^ lilnaS J Ujlj ^jVI J 

^^ t5—^ U <j' Li jjJLu jt ^iiilaiai j ^ ^*1 jl j Lo^ 

.(ijl^Sfl A^lc. 
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^ Um‘D Uoi 

jc Aijxi U ^ ^ Uj 4^Jja!l ^UJI jt 4i^ JS 

>-=^ V ^ J t> JjVi fr>J Ciiljj LiiL 

JaliL 3kj ^1 U)J jlit jl^ <ji£j LJ Jai ^ 

j>^l »j* jV Ai:^! Sjjall jaJj 4^U1I :UUij 

Jfr\—_li lalxAj 4jV iU! j»jUa ^-sLiliSI Ijft j <U»L<u ^Ij Ul^i JjSli ^Uil 
Uj^ ..a ^JUJI Jc. ^1 4j Uj^ L» jl£ IjJ La ji X-ai Lil ■ a X 

(3laJj (AAja^ Cub jjJ)l\ aLj^ \j^ J 4_ijjb jj sUli, ^ Lj V 
j^\Bj rk ^1 ^ ^Ull Jfr ^1 

Jj—S: AjS^I ^ ajj*^ J al]j Jlla aJjjj ^1 

<j—^ abaJL U1 jUj ^1 j £]j JaSj ^| j \j^ 

3 t> j- ^r , J*-iaal <5jj oUjVI <jJl11j cLiai ^ ajj*-a iliJiijl <.Li^V* 

JC. ^ l^llio Ijj^ ^ • • a#J t> «J>-a ^ ^ 

jlal ^ 
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uImIIj uI^I bUji 


JS ^ -uk. jj V^lsj *j-oojjix ^ Uik-» 

.aJja. <. « . *|‘^''| |4 J ji 4^) AJaiJ 

*■*"■<; ji A^j yljj'v>J jl L^ v'J* 

S J__^l ^1 ^ ‘-iAiSj ji Sjk J ?s:i^ J ^jS Jfc 

'y J—sJ >> ^ jJjull lj& J -ij . Js^' 

« 1 

jl£ Ij) U# ^Uaijl UjJ^ kfjl^ La r . ■ a J^y jl ^ j Kl » <il 

Vlla^ ^| U Ajwti La 

jS^i JS .iixjj j) <i>al! jjS ,^1 A^lJa) Ajj^ jftiJl 

4_1 ^ tiJjUaill ^ A^ kiljLi) 

^ jjjAjSj >• LF” Lh jJ ^» jjU-» 

JliiajV f^-F* j*' LF J 

^^. >« » 1 vi 1' <‘i<Vi> VtilUk 1 gg* ^^jil A2j*j.a!l AjjJi^'j/l Aiill ajl^l ai* 

.^^-olc. clil 


jjJ UjJJ-i t-*J LF jJ 

Yjyji ^Jajl I jS* JJC. J aJjiaJl jSLaVl »jWj '•r‘^^ 

J__S -a. faLu» ^j ^Uj t^LJl jc. i-lJ^ 

^ V t^__Lu« jj-iJ jok il^iJall jw ^ ja jjSS/ 1 Aa*-i*ll jJ tAia^ 
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tj Aitil) j\ IJ »*Ulr. 4.akl^ viLaLu 

^1 U*) <^Lu ,jM) ^ JliUVl (-^1 1-^ 

^ -^"i^jl ■* - 4jii]) ^ OjJ^W *- 

3 ^ cp! ^ ■* ad&l j 

: JiViiihaB ^iu 

Ij^ pLolxil 

^t i_i^j..^ La^ j) ^ _^Lall 

ijM jjc. <^jxj V IjS (jj j I ^ _>j ^ LaLji^l jjUI^ 

^L_S^I ij _C <jaaV1 CjUI trt'vSyi i^j^eau (3^ ■>!>/'‘*'’J U^ IjLal 

.4^^^ _^x.*l 4 J J AjC- 4j_^*j La JS jl ^k&^l jL«_^l j 

^ jl icLalxJ) aV ij-a ,.)^^ LaAc i>_i^Ulj ^jaISjjjj (j^i 
J * 7 - ^_^1 (J^ tj!^ ^La .^Ia AjjI^ L$,^^ <j^ 

V «■ ..5/ J^J (3^ i3ij^ C^ ^ 

IjLal ^ J ^^La 

>^t—.aill IjLalj ^ (. 5 ^ ^j^L.iil jJ aLoLtJI <.^j^l£ll 

4_^Ldl aj_& lj\_^&ij ^n1),' j ij^ "■‘^1 Lo^ 

j—A ^ ii<*>l La jA J*Jj O-^ ^ AjialjJ&VI 


^ ^ A Y \ i^^^laiaaU f ^ i^t I ^ ^ 

ftL^I ^j& .IjljUill L^j ^ AO^ IjAjjUt Ul^lai »<2]^1,ii^iiJi £]1 jiliU 

dJ^j^ S ^IsllaJ klj^ 6t«^ aaJI »j4ii1ii>f> 

.Maa ^k. ^rt 
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>■ t > y"i IjjjSf >_s jlaU JLoj 

^j\ j*jj 1 . 5 ^ i_3.l)->\; LalLa ClLil Jiajl ^ji]| 

^ J_^ jl jl J\ Ji ^M£il ^ 

4-«Li^l ^ J-kiaj^ ^xJa—^1 jjV i^laill jljSj 

^Ixlll jljaj ^ lilili jLa j 

^1^)& "y J t^LaJa]! ^1 3jljJI aJoSj ojkj 4o.l^l j A_ijlii ^aijl ^laJall 
jl ^—3 —*Ja]l A-a^ jl t, t > >igl lj |»laJa]l j^ 5j'Mc. A^j ijil^ ^ 

—jl J—Jtall" ^laJall t... iu.\) >^L*ill jl jSll AjjLaC. v_ijislj ^ -n.-. j 1. 4 /', >.^ V 



( ^ ri- W\ M) ^_ji3'u JZ^jJn jUJ ^ -1 

.^jjill jc. e-Liil Aj^ilS Aal ^ (iiij_^l ^_jl3lj a J «a 


^—9 J— ijj 0 ji1 i ^ —It —5>, J ii_i JUti 4^1 S 

J—“ ® 3^ W-^' ^jlaU Jl-aC-V f*jj' Ijl^l ^4ajj ‘ ^ *l • S ^It 

Jjiil J^U. Cii jSjl _jLJl 

j—t —iiij t_a_jlalj jji j jJ)l\ 4i^J 44ja»JI oLiaJ] 5^1 jiil UjLSjl 

^USjSL l4a I UoLojA) ^ j jLJl ^>»St ^_jjt 4jl ilLjLji 4 '‘sjl,.,'l 4 ..,j\.M 
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JLi Jji JiAj ^^1 ^Ji . i.>-.<l 

RIA Novosii/ science photo library • j•>- -^-h 
^-1—3j s jLii J , «.>-.< i 

n_iUi]l jl^l lliaji l^jli I jL«3< J>iij ^ <S^ yUJall 

^ULll Jjikj JJ jU>Jl ^*1:^ I jl j 
^—s ■■ .0 .1 n jLjJI jli iClil jA ^jAA^ ji ^ji oj* 

—* iJ—ojAUall «jA cj_jlab «^l*Ja JjJ ^Uill jljjJ 

4^i_jlL1i 3jL^ ju>ii J ^ 

jU>J! g-Li*i ^ iaai cjUUI Jjjj V J 

‘3^ jjjj Sjlt ^ 

^pUJaJl J^Aiaj Ac-Iajj .iic. ujO ji ^ 

I— 1 c>’ c>yl j><JI ^ '■J>-a ^1 

(><>_aJl jjiisj ^Ull 5^lj Jli Ailai^ 3j^ OV^ .-i^U ^ 

OljUJil£ ^l4^| aia ^ J ^ 

.^ U ViB 4Jlj 

t3l—sill ^ I —ija ^laJai ^ULIU ^ UaI L J 

(J—® ^UiaH 3jjL« (J y. SjSj (3*jj ■—S ya t4^ Lijla .<H...~. ^jab 

‘U —ij .1^ (jJc. Jj^^aaJI ^jjia, jl J=J J ■■ “ijltn ^jU-» JS jjiklal* 

^J dJjLij Jjl clA" A^L^Vl cIjI^jIiII j kj^b ridsji J 

9 (_yiilj]l j1 ^ < .Oii H 1^J (AuxH ^ dlbl jj--l l JjSj^ - i«H l 

■^1 O”-* a, 4 *^ , 1 ^UJI ^pjL^ (Jluijj l^lSjj ^ j-^^3' b» Ji«. 

*kjl_)dllj ^UJalb ^LaJ ^jUJI lj& ji I'^Uj 

L»j ji ^^ iUjVt J (t) 

-i:^ ^ ^jsit J .itti ijLc. jiliij ..jUiUjjjjj jLkjji 
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■ *»’'*«■ j ily* (j^ >iU^ <>-sjlilj 

j—^ JjIj t.^.'lSll ^JaA ^ ojLo I'll ^ 

^*^^■^ ■■ *\ ,'' ^^ ^ '^Luil <* Ij^li j 

^1 J <i1jI__}UjI ^ v** ^juix^l it I <‘ 1^11 


(AjIjlU ^^juiLuii ^ ^ A.^y^ ^ j 

j ^ ,_jjl^l 4 ^«Li^ La ^V i ^ SpS*"*^ ^ ^ 3 

^ y -« jl 1^) ^LtJaD^ _ '/'■» ^Ul iV-l 

k^LuU^V 4.<a4^ ^ 1 *^ 1 ^ iSlA ^1 uLij 

A «!*»■ ■>. (.LluVl ^1 '-■^«’»'» ^1 AjIV^ 0'^ J^L^ f^jA i^LiJI 

»J— <uti (jl (j—lc- 5 jLij ^j_jlll ji ‘^- 3 

iA^J JSaijj tj^Si l^jl <j^ oj^l g iji La J iwUwJaj 

^ ■ >>l *'11 A^li]l J^aij vj^J * ^ s__>tJ nr > ^1 

< 

< i><LJ ,_yk. 


»l »l-illj i^jA^ ^^3 ^) -Allt^a Aiol^ ^ 

^ a jUl I jUI^ 4^1*^ jja—* 4 _ilS .l^lj vLlSj _)&V^ La&A^I Jj^pLa 

JL^ 0 ;^ Lt^ 1 , 5 ^ «*)Hj ^ ^ e$'^) 

jjIjA ^ ^ Lajlj ‘^*'>‘s. ^’iltM ^1 s^Uj i>aj iijA rV i ^LtJalt j 

l—pG I L#^ OJ^ 1 ^ lalP>feV' Ajiall ^jj t^l jjilj ^LiJali 

.^sj Aalafl ‘ i3.’°* ••’'"^ -.Ji^Mi Aj^^ ‘ ^'’*•■ ■* La L^ ^\j 

• ♦ ^ ,., - 

j fr llj ^ liji_Ml <—ij*j ^UJI aOA J)ajj 4Aaa&) ^^J jjC. ^tai-al ^a^l 

.Aiisi lill^j jjC- )j.\iaj V Aalall tJA (jLa ^1 j * ‘' >l '^ti 
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jA •^^Ij 4-8 ^Ixofl ^) j^.^j 

kill—g uoll 1^ («LpJl jJ ^Uau ^jll 

lij j tjjjy-.ii—all kij-laj v-jj*- LaC- ,j^jliJl ^\a1I ^ 

Ij jC <3^ 1^1 l^A>: ^j>^jii- Ijjlj 1 ;;■•>■'' «Ui^Vl ^1 ^Iaj jl£ 

J—Kftj ^1 Lulc IjLa LjajI ^l i l j ^1 ‘, '•^ j 4jiV .«U^ «^\£ Ajli itl^ 


,A^j^ jA La 111 ■- 11 ^^ La ^lg- _) j. -^-•. U 


J) jiy <_^l£ll jjlt kijjLj 4 jjL^ 

^_Jajj AjjI^ lil jjjj^ 4duSj <l^jll t^ljViJjl ^ ilj ^^1*111 

$^Jg lO ^jp- A^Aj H*H\1 ^kljlAlla LiLi* 

'» *'^7*,' (j^ ^ 4 -^"laj i-icll LjSaJ i^L 

<_)S\j1 ^_}^ss 1I ^ L‘j^'1 ^ia ^ ^luj -LaL'^ll Jjl jp 

:4_^|c. A ll 1 j) jl ^1 j 4|1' Jl^ull Li^J i(_>£iull ^ jl^ 4^^> 4 ]! A^AmJ! 

VJa_laaB ^Ul. .*> V ^ J;<a i.*Lljj^ u) jt ?JalaaII ^luj *- 

tAlSlsMaB jjc> lil*i<'l ^Ixu V j ^Lu JLjl jl 3 

(j—jjL Jt ^jA ^ f>i*J tJ (3^“ JaS 4^ JA jl jSj J 

kjC' ^•kU'Vi V JalaiB ^ LjaJ J^ .5^ J ^ Lij^B 

L> all !•«*’«■ - < L*.' - L>j‘^ll »^ i'k j JaHB >--il-^ A 1 (iLiAai ^ ‘LA^ 3^ 

4ll Ixj Cy* l^3 iA^auJ (J^Ijj ^ 

..lij^ll ^ Aj iaill 


>1*^ Lm jli^l ^jP a ^ jl^ >Lui tAjd ^^ ajlf. ^»Lult j ^ 

4j_H ji ^ ir- 4jajj AAfrl • ijS >1*^ I ''ij. ,‘na. (^a&I -'iiS »IAaO i^jia 

V ^l»j—U ^ ^ lla (^jAi j£lj laj j }i jSl j ^jj ^ tSJJUM 

<lil jJyi ^ 'll III >81 «ti JUlai ^ CAjI jjnJl > jjju la '*i l»j 

.IjAjiajl ^jla-i ^\ Jiu ^;.i jjJ WjW-J ilSl JA JB_)i» JC. 
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^ 1' Jj—o ^ J L^jl— j^' JaJaall ^1 r^cjlLajlj 

1 ^ JaSlI jj-jJaj J La ^Jais Lla^lj 4_1 j l ^11 

<JLkAj ^Vij j i<2kl!^ iliill JjL^ ^\ s^lJ Jj^ 

^ .^ * * * ^ \j ^ <*^1- L) ^ 0^ ^4 iVl -v^ JIajj tJjljjJaflLil ^uaJtJj 

.oljU -^l 1 ^ ejsUat 


4 . 


<?s 






- * ^V^ 


■.’k-k^ 


^\J^\ ^»jLlj] 1 s—Lui^l t^i]jAj^jJ ’■ j * ' ■ ^lAllLali X—£ J£-uj 

j-a ^ j—ij V_i —^ jJxj Jaiil ^_yic. jj*!; .iajl jfilL jA j 

^ 0-j-a31 <£^a^l J[. jjiL_^a]l 

Robert M. Yerkes Papers. Manuscripts & Archives. Yale University : 

Library. 


ia—all JJ^J i(.jlJI ■’tjaijj l-«_'A.l l ' 4 il l 4. .. ^Ut". Jjl 4jjL^^i.a .‘•| ^ 

^ j—^ ij'^ u)J ^ I..J jL-jVI 

f < « * 

j' ^ ^_}-u)li l-»jA li > J '-y 4 jloC. i"' •'^'j 

* (-3 j '' * Aw .1-, J J_j3 JsuaJl I ''' “y „’ jjl 
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JaJj iaill jl ‘lajijiiL Ljaji jA l^A Jt 

,_j—It _j (H>1 1 L« eUlLaj t—iw ^ L» 

JiA j*iJI ^jia3l ^ aii j 

a (jAJlj .U Vfa-a <x^ jVl ^_y]t JaC tJLLB 

Ajiixj U #1 j jA jj S^kjU jlab 4juil (Jjjlil L^i..!^ r. :■«'1 
^ yiaj ^liJI JajIjUI JUajI t^jjS ji . jjC 

ji J i] JIa (tUiaiV' ,, 5 -^ U ^ j) U 

.t-jLkJI -iaSH ul^ vM' 

. J .i 8l..i. a ]l ^ Ulliii d aj* 4ji ^ ^ J 


:C>l2l>j| ^ 

jjli 2^tUI ^jLj laill ji Jxj 

jl£ L» IJ Jaia ^liu <!j <JLjt f->;^l ^jSj ^ a >< Uol l J 1^ 

4—uijJ ^ill jiLLiII ^ ^ jjLi UaLaj alilSwftll '^1 lijaia'' Jaill 
v-S_j—u! j\ «iil£-»ll ^Ul .V.l ^JjtS ^^1 I'L j 

^ jjSjj 

(3j Vi . ^ ._ll ^ ^t J jji t. *1 A»jj 
4_Allfl j—« AJ jS ij ftfl j AjSjaa a JJ—a 4jij4aJ ^ jA <a-Li ^ -ti 


V . rt , rfi j) ^ l>Uja!iU a jia sLa. jirte i Jj^jLJi ^jaijjl aLnlft jjjl yA... . J 
»,>—J—t jLJi j—1 Vi; ai -uSl^ Vjj *^3^ J -' j' **-!>'JJ jj-uS 

frl-_»L • '- ;'rt^ JJc) i«j ^jaJiil ^ <uj' ‘(.jr^) 

j «*i ,.. U A —si ^ V j .al jjjSajI JJ jilL-j JiiiS ^ J1 Jji*Jl -Cjlaj ak. ^ij<.- 

>—<—jijj t^Ltj UJ I 5^jlaij aJ^UI -iajjl ^ J<S *ljj Sj^ 

.^jUl Jb ala jV ^ jjai Ikjj— ^ Jit jll -uUa*l 
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)j|j i^gic- (j) jjaJI jl y 

•>jj n.y)l ..toti j1 ij ^^ Ulilj ^AaIas^ ^l£ I jlj l^lilLa Jaii^ 

. ^AUmt iJSulj I L-V?- ‘ 

—1 AjftiiL- »'\11 A_—uJaJI |^^__lc> A3j^i>_a S'^"' 

A AajIj Aj^)^ ^ AjLa^u'^l 

'T?' <j-5-^ A ahn'u <J1)1_^ ^latJall iJ^lj AajIa 

4.—«l^1 J^i ^ ajji^aS i^\Jall ^lu) CjjlS ' ■* S^l.Mii| 

»l^l ^ OJ ‘ '**^' ij.^ CjjIj illlaL^S-l ^IaJ jj£^ 

t^l tjall jj)- ig h i^ju sUljjJ jl ^LmJI 

(LLlII M^j '^•^1 A rtlroM lj.ji j AaLa^ »* ii^Jj 

fc ni^iA )*.>.rt3 ^{j .''.m1-'C*..i 1 j 

(^1 ^ jj! ^LoaJI tSjj£ia CjI^ A^lj ^ 

iiljlm .B l!l _A jn^ 1II t^lxJUIl ajjljl >, t^1 ■ ^*1 Jxi 

t t * 

•- '^ ■ •’ jA A^^ «'<*■« Ajl^j *- ^LaaJI ^V i t,^ 

-AI i.£]jluill <ASj&aJI _)^ -1«UM ^ j^.lo 

.l^AnSj A^__^lallj „><^l ^ Ac-t^t 

ijjj^—k^lj^l ^j ^ |j_^ <S IjLal IjkA Ijl ^1 ^ 

ij ** ^ -"j ^ Cri^^siaj ^Uu4 ^LaJ ■"•‘j 

(j^jlV) ^ Ajj!^ L«jlj ^MU ^-J&V 1^ tilli i».'.n!ll 

(j*JJ—?> yl <^IjI jj A^j tS jj.^ 1 11^^ A.Malik 

.AJ_^ JI_pa A^_^l AajiI^ 

[_)j j^«..>a'«tt 1^ 1. •» .*« ^Jc *- «a^' 

(J- i«i> IjC-UailxJ (^)<>ajll iJA Aj (3^>a AjjIj 
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jL«j ^ ji ^ ^ jj^ ^ 

(.lilafcjj kj^ljull I l^<aj I ^K >j i5y ‘Sj^iall 

(jiaJj L^i ^ j Sjxfc^JI »jU*<ill ^_5^j Jt ^^>^kjll oiA ^ 

—a j Al a- a J y ^ ^ai»j <01 <- 1 -^ jlS 1 jj Ij-vM*.; 

- l^^akij ^ sJljUajI jilb jtjSjJ- jjSj J UJV ij-y] J I^A 

t 

.IjcLuLd Ji<4J jl ^Vl ^Ijj 

U—^ ^J*j l-» u-* JjS’l «j^l ^_yi Oia^ji 

j_j__i*jj 1^ <0-alij . n li&j (USljJ aJA iJ»-aj jl jjJ ^U]l 

<J * al l j tilljO^I J—jL^ Ltt jA IjAj (Jajljjllj -1«*«11 4.a.ijS 1 •> Ak^yu Laj 

ljj.^l.. i ol < ^ im j ^a II ^jx,*!! JSj ^Ij^ jjJc- 1 ''- I ,3ajj ■- ^1 jN" 

3—full (»l*j—» j—»J Uj 3 Jjsl (joi. ^ t^jJUli ^ J&U^I 

5 U^ Aixil Luul ^ llH> (_)*>^ 1^ (jl ^ 'Ctt j) ^ t'‘ ^<o'i..iy.t l » 

^ « 

• .li^a jl 


Ol jL,.iaj jl |>Jxlj jaJ ((JjSluLallj jL.flaij JajljjlU ^Li^l ^ 

jj ^'i ii i I j ij» j Vljtil jl ^lujj <(J'*'<•">^11 ^ <-^rw < 

l^^LULJ 

CjljUiyi tliijJ jl »J.il* ij tJjSiuiJI ^ ^ ri;... 

c—j 0^ ^jli*i .. ti j *4iU (_^jll jX ^-ijl 4jJ tily^ <-i>M L#J I I'l'"' 

^ l.^yjuaxll L^LaJI JaL^ bjlaj Li Ijl 4t'jUll i 1 .;* i 


JaLniW ^tJadL <- ^11 i i ^ ^ i ^) 

S ^ IxXijI J liu jo Jj Ji-U>j Jj>i JS \ ^CA >lc. 5jjio 

4 \ ^ A' iL_t J_-4iJ) J< *j *4^^ j Aj_j-ia. —■i-^'''-'l - ':^'‘ A' ^jsj( j3 

la 4— ia aL I ^J V ,« ^1 i> ^s]l i I Jl V ^ • i ^ir- j*. - 


i5:> 



4. 


J 9 n t * i j ^ ^ A1 1 ^ > w ^* H ij^\_^Jl ^^^jilxj^ 

^. Wl .. i A j —^Vl '^J_^_5J] AjJd^^axJl 'LiiaJI vUlLajia^l 

>—iji—Ja—i. ^jLiijIxaII ijiljj Lu^jaj 1 |^ ■.'»'' 4 1-111 \ - 1 ^1 ' 

?i._lx-a—*J1 ojLjVI Lo-ijc. JjjLaj IjLa JjSJj J.^a jlajl^ 

^ —1 *-U A 1 i 'wa.0 a ^^ L ' ■ ^r- ojl»iVl i_Jsjjj ai^ j 

t c j) •> ^ -i-^■J^ ^ '°''' ^ 4]^y \ ^ ^^s. j~l *^’ jl ell j 1 1 1 

«-'j—S-i' ^lAaiujl ijjjia Jc. ■—ajl^.ll ^JSJLall ojlA J 

J—— i'^ JUiii-jVI j^-?- jj j) iSjLiyi Jail 

J^ A_;j> 4 ^i» 11 A.jt.i'ilU jjSij ^^j'■^\ L^JaSjllj oj^^l Cjljiji]l a^A 

aJIj]I 11 A jl*\ 11 j A ". ^r. A 'I'v n J?’^" ojUoVi _ jj. ^ j"' aJ] 

LaAic- ejLjlVl (j] • J_j^_5 A Ku hi S^Laaij LlA 1 1 Va »1 

A^liji<aj^ll a Alkali aAi^ jjali \ j AjjLxaj^ oaLa ^ gll^ ^ A-ajj^^axil A_il^il Ajl^j ^ ^ 11 
A__JLi ]1 ^ A- i Urf^C - A 1!*% aall ^1 .at,.ij^ bAalllall A_Ujw^xJ 1 A-ii^Jl Ajuj^ ^ j-v al l 
A 11 1 ) 4 1*^1 1 aI_ja]I ^ a^. il j t^Jjj_<ajall jjki jilSi aJaj jl^ JL-ojl A Ua'i jl A 1 , .-i ^ 

-Jl (j—A j—jj£Jl ^^1 AaJ j 4Aai»-a*JI dj^llaLJI a j-^al l j‘-'y' 

^—Ic. AiJlk-a Ja'^Aji ^1 A j_l .. .-i«l l LiliJI 4 . iju^" J;^-aj La£ Ailii^l Aj^. ^.11 

.A». ''A"i .. i'i ^_5A]I ^. .-it 11 > 3 ^^ 



<L^>11 V-i JLi 
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-LUij) Ajamac. *.:>■'' J.^-' ^ 

• AL-o^I A.\\. ^»U j L'tA. 11 

(3—Uajj ._i^1 AiU ^1 sj!jaill JL lii . 


.1^ 


JU 


r Aji*,aajl < 



^lijl£ bj j AL.<aj]l Ajy ^.11 AjLaJ 


a1^^ J»j 4^1 IJJj 

■2-la-> (J*^ jij ^ J^ J J *UaUij 31 

<j^i J U J ^ ^Vl > j^. 

ft J_i£]| — J —ia^ AL-a_jll 

■ ■Aal-iA. >.B 


J_i ^4i3l ^3all ^ ;^i:i Aji^l ^^iU]| ^-^1 ^ 

4iS U-Jt jj£Vi^ J 

^JJ^I 3ljll jlki Aji^l L:^I ^ 4^ 4^3 ^ 

jj_a UaL!^ jisi l^v i^'jV' U!li. blLc. s^a 

ftJA A^ ^ ^Uil ^ J Jljjaj «.Lbc.) 

CS^^*'*—^J o-^'j ^UiJI ft^ J-Jaii Ij* ^ <ij ♦Aj4i,ia*Jl 


ftL^i \S::)jA\ ftj& ^ UaUij ^1 jal^ J^.., j 

wJ_a. Ut- bXL Ai^t ^ '^i ‘^>S JaUjl 

A ^b ^ leAfU (c_^ A^Ja^j) ojm ^ ^_ji3b 
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f 

j' i' ikaJj ijjjj]! jai A^lill JJ-caC. J_h» o:i:i.l j 

> 9 ^ ^ J ^ 1 \1 4jL3»i3 ^ ‘‘ » . .'1 JJ i^ljl w_i3^^^jL-aJ ^^J^LjjJlii 

^Ir- ' i^ A ' I ■"' \\ «.,'', .'I iiiljl j_jaa J kO_^^l o^A ^1 '^I'uu j I ^jc. iJliaSjj jJj]! 
Iajj toA^lj Ajjljj ^Ixiali ^ A > >i ^j JJ J J>J' 

"' 1 ' ^.1 j <■ --» »" (jl J^ B jLoil ]-i»j ij^ljj^ A }U^« 1 ' iaUju (jl 

Sr • * * . ^ , * * 

Lijoj AjljvU i ^ ij'v'u .I'l jjl ^j-a V-iJ IjiSa j 


' ^ if. ^jJail Jl^)all ' ' '^.ijc. jjSi\ ^ jjJajJ AoaiAi kJLiLkiSiJj 

jj ■ ^ « \\ tliSj]! 4 j;b-o*il ^3^ 

^ « 1*' I ^jiLi Jjill Lllj .iil kUaLujj Jsl AjLU-oaJl 

3 ■ -^ '' ~ ^ A )_'■<-» H AjliJl kljjLiilj 4 ^)ja-<a*JI 

.l^JaLfaj Jjao . •'’. ^aA. Jjtj tiiljj 



Liaikii ^ Ij^LaJ) JaLJLj ^ t 
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iJL: alaj LeJij ^Ji.<n»jl ^ JUa^ sJ 

.(^1) 

“\’ ^ Sjliyij .j^ ■”*1*^ a jLiJ .^;*'.Vi |J “I 

•JaLla]) ajLj 

t^Liall ^ jM ^ ^1 ^‘y ^ VijUyi ^b ^JiA <-jj*j "'-J 

ajL_^yi Jijjll a_,vi»ll ^ »a^b ^_)*j "i' Jjail j£i^ 

,Ja\^ijll ajljj 

.JaLliH j^aj ^1 ‘;^b y I j *^lj ^1^1 Jjlil ~u1j 

Figure 3 in: Scluiliy. W. (2001). Reward Signaling by dopamine : >i*-a—«fl 

neuron.s NeurosciemiM. 7 (4). 293 ~ 302. 


Vllftlim Ua^l (2) j Sj Cj^*i ‘ *2^ 

v^l jgJI ^1 ajLul fja^j ajLbil IjuIaJI e4A JaL^ 

ij_C. 1 '3.*''''* 1^ ' '^<u JaL^ bajjj «VUw ^loui 

^ 1 j i lia^ V (jjj Ijatijp Lc^j ■..««II f, Ia |jl 

j If’- ji. .>i«ll *^.jba) (.,5^ 

^jl ■*! a j 1. ^ «II lj^),^l ba.« 4_b^asi i^jall (j4l ^j!l>&ll 

jJ_j jjJ A^ t^jll dlijll JjU-oaJI (.Ik-aj ^ Ijjj ‘^IajI 

<■3 ^ tS dl «_jl -*j 4^a4^ail Ux4_p La^ I_^mJ 

^ 4 ■^l-«. Jjj4 ^btil jjc- ^iaall IV'S.>l-i «Ua^l ^jc. i^ljLuiyt 

^1 4^1^ Ujl ^Ig- ^l4 lal ajbbt Ua^ ^btJlj ^l£ Ijjj 

.(JiJail Ual^M UJ^ ba JrfkC 
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CS^l JaLuj ji 1 - 'al.^<<l sj^J 

CA JS ' u, —J—xll cjlfil '^J *. ilji cLaIC' ^*' ‘‘'■■•t 1 

•' ^ »I ' J j 4Jj^Ja]lj i i.*il ‘»«^1 -iH 

o! ^VIj ^Luil L*j-« La°A ^jeU" 

ij—C- ^ .'T* >a 4 -aj 3 “ *La^ <1 (»j_jlalj <J^)^ ^ jj& A i\.H 

,^tjlac-J A a’'»rill ^jC. 4jLui A -oj*j . t« Ul l 

ij*-a—aj 1 <ji ^ AjJajljill Ja*j 4a.jHl^ 

1OA ja jpsi j t jisi ^1 f,^ 4^1 j, ^ 

4_a.j^ A^ jjSi ^4^ ^1 jdll Jxx JjjL Cij Ji ^1 «.l^Vl J 

(j^j__£j t^L-aA ^ J>“Vl aift ^ Aisilx 

0^ iju UjJa. AjC «oi j^jV) JL«ia.Vl ijSJj i<La Cjlj Jjt 
*UaaJI ajLil jiao I^Aj ^b jl ij^l ^ aI. ^jlj 

O—^ Aii-a_JI jjt elUaJt J__>aoJ ^ ^jj-all jjj jj 

^ (Ipj '“r*^ J ‘ OP" ^ **' ^ai La->Vg. (jSJj t 4 »<at l 

' A f ‘4^;^ j><a -^jAlIj -^jAll •^j.iaJI ■- '■.rXjj i lU a. j^yic. aV^ 
.L_« ^1 jSUVl J aI^V! J ^l^Vl JSj La iajj ^jiail «j^j 

*■ ■'“’ i^lfr 5-a^ t jiiA*^j.it Ig .AtJ jSJj l^tokA l^la jA<'l JU.,... 

Aut^ _^VI 

^1 ^jL ^ Ujjjt ^ U^ Ja.b ^jaJI sib 

‘^J—«:jU_>iall J^ ^ 

* l^ A^l \j^ 
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^ ^—y V'lO ^ -‘‘j <j 1\£ «l^VI Iji^i 13 ^ 

o3k JajI jj]L ^Lu^l Jjl ^ (v^UxJI ^■*!■«.''■ j kliUI^1 ^If- J■ •' ^ «j,„ 

o.‘l h ^ Ij] Vj (‘La^l f jjc- 

^\iall Jib iJA JjV ^^3 ^ 3 

■ jic- Jji^-^11 Ja^ IjLa V A_Ma!t AJlf. ^1 s^ju ^>l£ 

,^^IC' Jx&i IjLa j ^3L) .^1 \*^>ii l 

‘-^ 3^1 e3k ^ a.ti.Oj jij 

JjA^aaJI JlAiVl ftb) ^tjhn JiJadi >- «t.*-i<l 4.,^j9 

j} 3 tJsUll Liaji 13k *>jj*jj <4.^ cf^ 

‘>-Sj-Ja]l t^jbV Jxlll _)Liij ^3 

JIaJI ^Ijl) 3'J^y3 • JxaII 13k A<^_5^ iS^ 3 ij* 

Jilll 4^1 ^ <iLLii ^1 ^jc. 

t J—kill ciji JJ ^ LiS 4_jaj^ ^ «J*^ 

(jjUll ^A^>.^,a cL^ lik ^3j jil ^ '^J t> ^ 4jAc jaLsll 

Aijjia o3kj Jjlill ^1 JkS 2xj A,«^ _}U)uj 

^ jjSj A njjH j j liii ia (^Jtl j J j^jil Jiui ^ al 

I'La^l <,i 32 <_jl^^iAl |_j£ I'»^-*i>1 I 3 ^^.*1 

j v' ^1 J] ^ JtVl uSUVl aUjl ^ ^ j^\ 

^)j ^Ic ^Iaa] 1 ■» ^1^1 «3k ^1 tiUK^II 

(1—4j_^|j ^IaII ^ ^Luall 

. Uk>a 3 ^iJsJI «Uj JI ^ jjxjll 


159 







,? 


as eaK«u> mam'^.a^ ssaa 
ax eiMsaKKe ^ii a« 
mu asiac saasss aaas 

as UK mm asna 

aa Kaaca es aana 
aaaaa agaaaa am aauf 
aaiaa aaiein i 
vaasa aaaaaa aaaaass 
—laaa xaaaaaa 
imam asaaaea 
laaa saaauaa 
sa is 
^ _jaaa aaaa 

"•las •»** 

eaaa 

■aaa aaaacami 

—a HMaasaa 

..aaiiaaaasa 
laaiaaaaaaax 

K 




aataaaa. 

»a»saa« 







AjIjI c-UJoaS ^UI JSoi 




g.I Jiaaf^ ;jC. .ft A-iaj^^ 

jjij 

.LkiJl j ^ s. \ g ;•> "fcl ^jUa 


^ kJjLjj y j Ja j _^wJl AxJ 

—C Oy CjS ^):iJ La]1 ■! —kst-Ja tijljJ 

4J jLla Jaia \-*jJ _j 0-^ ISjJU *JLuJ Ut it^Uj <]jUa 

.^L^jJcAil 




















Miidificd from: Bugmann. G. (1996. March 20-28). Value maps for r jy.^A\ 
Planning and learning impicmenied in cellular aulomata. Proceedings of ilie 2“* 
Imernattonal amfercncc on adaptive computing in engineering de.sign and conirxjl 

(ACltDC'96). Plymouth (pp. 307-.109). 

Ultj JeijlMi jaljj J jSilU j^j 
jAlijDj AiiJlj jA Ij>U, <*1^ (jl 1 . v» ji 

5_!1 A—ik ^J,JL .ijs]l ^ iji J L 

3-^! y> b'iU. jaUj Jj jjUJI cl ja.1 

<3_.4 liAj t^»k4 Jjjj t> ajiill ji AiLi ^31! LLiJlj 

til ji Jlajj tijsli U^iUJ ^ CaUi >U-j l 

viljLij J*:asi tjt uLsaJ Jiali «!)jLa 3^1 Jc 

I—alS ^5— a 3jli)l (jJjia tjc. J] 

U—* (Jl x* Vl (jifl J(f“^ rt i fl ll JUtsVlj 4Jaa_ii * jialLaJl 

Jl j U J4C J^\ 

fjp 

ai_Aj JLjJI JajlJjlL J!iU. ^ ^1 

^j-JI ^ ^^\ ^LsJI olj SJajjik 

tjl O* CPi?^ 4jj.\lia ^liiiVl l^j 1^2 <lg. (.jlji ^1 

0^ A-a^l A^lc. <JL*i[Vl IaIu! tt. «1 J\t 

^>xll (jA J_p)l JUflSfl J]J 

j—S'*' .Sj—ill 5_iJ J»l*i J ^ jl' JjliJ ^jla v>-'-=>• .;j u} (') 

•>y' JsiT^^J' 
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AulSil Ajjc- -ijc- vjsl j| ^^jjij 

^__ll ja]) «_iU&^j ^*tl«\. ^1 1^^^ _^a1I .Ia^sIj 

■ ^«' ^__ul (AjJjI^^I <a 11I ojjUril j 

—«Jall 4_JjUa —U j j^t*i ^1 V'^ AaJIsV 

ijA ^jhYi ajl&t tj<a J-^J ^^ja.L->!l 

Ls ^lCi__)A<i ij^J UJ^ L^ UIj^) <,1±1^j 

•(^^ \^\ilj J,i*2i 

t^*ii*ift J jAJ tjic- -^i 61 .^kJI ^UtJa CjI^j ‘-^ '• ^1 Jxj 

^L^ijjS jL_j i^L^i jjui \Jj hj^yi Aj^\ sj\iJ ji iiju 

4 A^^e. j 4 A ^LtlLj La ^klx4 4^aj^ ^jp, aJ^-^^ll 

'’L>11 ^jx 1 'i 4\A. 4'..I'ltl I J^S/I ajiS ^) 

(JjVLaI^I ul jLuj aaI^ ^ (UiL a)_)j 0 I 4 & ^aLaII 

Ja^jp JjaIuiaD uljl£^] o}a <.^L^ ^)j ^ J 

‘.'J ^^ U^ ^) (,5^ ^IaIIj O^J 

c3^ ^^J^LuaC aIi^ (.S^ lilLiA J ^ jaII 

.A^t tS'^u (jl ^ 4^_^l 

Ia—^ ^UJ) ^ Uij^ UJ^ (JLaJ aAA 

^U*in Aju^t j «4.»JjW'iVl 4j^| Sjl^V U^ 

Aa&i ^^Ti W JJ t^aU.a ^1 A-%L~*ii ^jA ^laJI ^jC- 1 ’■■^1 al 
jL-^sl ^— 44 ] (AjI^ tililjl^j L**!!aK J^^^aix ^l^sVl aj& ^Ij 

.A.a^a^ Aji.^ljj CjVaLmj jP-Za 


<Ajal SlaAil ^ VtU ^Ixli (CaLoj {JU^ ^AAj 11^ ^^ 

^ ^4aj lAIMj leljiJl |_^ia ^jaAj ^*‘ a4j4^ jlSiVi a^Aalla 
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U jl£^ ^ JjSj Isci. Ja" 

J J <3^^ *^1.^ JalilJlj ^■''^l<^Jl»''l iJS j <Jj l!u^ j (J^ 

t^alaJI il;l«.l ^ JJ^Vl ^. i'll -NII ijj^ ^J ij^ ^ 


^ ^ ^ ■ yx ^OLuAjkX ; A I ^ 4 La ' 


(3^ l»JL*JI jJI ^JlLliIIj Aujklijl L^l tajSlj UJ^ ^ ^ 3 ^ o^Aj 

* s 

1—ujLj J a - o l ' l aJ^J t^-lili-oj oyi^ UaLojlj ajaI ■ ^'i 3* J'^'' j ' U'ia " 

J--- '^'i ^ —Ic. Ja-ttj—II 3 3^"^] 3^ ‘3jjL-a Ijjl^^ kJlialj 3 

« . . ' 

^ 1 3^ ^ **1—) I■^ ^A J c^TtjiV^ll 3^ ^ 1 >-A. 1 A. .'J 

.131 jjxILa ^3 ljS_^iuj 


t , f 

3 —‘ 3 -^^ J.>i3 ^ji 133 jjiL liljl" :^Jjla du3ij 

iJl i li.:! .. i3 Jaia ^_ulJJ 4 _iLa 3 i.o 331 j ^jj.3 a ,_il^L] ^)i.3j ^l°<~- 3 I .<all 5 k-o 

3j^ ^^jjill ^aJUJI ^ Ijjlj .iliac. 3 j3 3 I 3 $^ lilliS" ^''lal .>ii ^ .. j.>.3l l 
aI:— 3 Ijj 4(_5^3l Jjsc. ajc..ij 1 1^31 ^311 ^3 ^ 3^3 ^l'>t^ 

. Ijl '_U-uaJ cj^ ^LaJl A.S^Ji-a vLi^^l 
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^ *' *^*) ^-1 ^ ** ^ 

^ (J^ 

j■«■''■» -<^1 tzTuMyi U>.^^ »«>r^ ^ t-Ai-ilVul lijW 3^1 ^ -^-. I'i 

^^\ib silLb^'V^ 5^ 

J—»^' Ua (jjS Ajaj diLuyi Alt ioUvAll ^ ^Aj Tpi^ tAAjLu^ ^jjc. 

j .K >U.. ^ iJ^iAj ^aa>j » ?r ..^a^vU 

• ^JJjS^J ^*J-*^ IjJ .*l<a3 ^ ^dJajJ Lm '^■''' *V“* _>* 

Redrawn afier: Caslicllo. U. (20(15) Ihe tieiirosdeiico of grasping. : jA-aJl 
Nature Reviews Neuroscicnee. 6(*)i, 726-630. 


<j‘ >J—r^J t'\. i* ^1 

jL^" ^ ^ sli J^\ <M.y\ J^\ 

f'f" - ^1 

yr-*" >' 

i^ji—i Jjjl 'lU > aAJ lIII aaIajjiI Al^tAtill oAA 

^'1 —»^.^U*''\l '',*j t^lxJlj A^l ^1 ^IaJI ^jc> I ‘'-Ai A /il Ai_)xj L> 

'' _y^ Ui^J ^1>JI ,_jc> < ^1 ) I la] 

' _all ^1 <11 j "J la ^1 tl j,)l »iti^l jl Ai^_)x>Jl oA^ ^ u 

VliLU^i 



: JiU Aa^UH tuaJI > tj.Ajs ijiViTi |J 


^ ^ Uj ^ ll&j 

; ^ ^)C A^jfr < "i^ji ii** 

.Lu.a& 
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^ ^ Llwi jxj 

sS^]^ ‘'•^ 

J*--' sT '>'->^J v^* J*^'' 

<J—^ '^J ^} 

.^jiJ! 1^ ii]jA* Ui j ^ i'^5 

^ ^jM Ig-jC- '_s^)3u V ■>! /'->-\l j JaJa&!l ^ -. n ll 

Tt .1 .ijc- Jajl f-tU*!! ^li >iU jS < ^ 

j' js^ j* ^j) J 5 J- 

y »W‘‘iU La ^jl JllUljjaJt ' LalbLa __)a!^ 1 .ijC- 

■OLL aJ) Jja. jLjiA\ Jaijj J ,>i*j ^-i:' 4c- ^j-^ j) 

ji_j_jnj ’v4 'lSj2/> JjSj ji JjJ Jsiij ^.1 - 'l>i^ - ja-*:j •-<uj 

-Ig-^^ij -AajI'JI ^ 4 ^juL^ 

Ll^i JjSj ji Liaji jLaj jOa ^Ji ^4) 4*-aai' ^ J .S^S 

L_i4 ^J_4» ^liJJ J ‘^'J*-' -^i-iajc- 5 i4^Lij] ^ 

IjjU lj£ j)j '- 4*'^ '* jl,..<^;j Jjc. ^-all <, ^ u Vuaj 

Ia_^j IJ-"a4^ iJ j ‘■‘'^4^ "44 

Lailb.2_LjajC-j n_ijlalj 4aiij ^ _>*j » ' jl.^; 'ift^ 

1^,1. .'aj> La <j^>-»J t»41js jiVt Luj^ ^-4-'—^ <4*^j j44i 

^1 < a I'iwI. ^ ^.L^jdiJa ^ ''a*"' 44 4^.4' 

ji ■ --1 ■ a jllr- /■ I ■ >>jjJa ^i£j s u^iliill iS~^ ^1 J ^ jWlall 

a jjV iwij-iaLJl ^-a .41 L 4 j 4 ^ jWl a l l 
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Aji*!) ^ Ci 3 A il'^-'..,! ^ j’W'y'ti >L*' r ><& ^ 

4jlaa«)V^ jIjI 

^l*J| ^ liui^^jju Ajj iljjlaJ (_5 Jajl^lj ^. ^ 1 jj 

^J*j—M ij^ *> o —* tjiJLsJI a 1 j] ^\*iilj Aju_^iJl 

0 ^ ^ JLSLj «^J ^IaJI A»ift^-A A ^ 

aj_^ Jj—S j 1-a ejL&j jjJ Jj ^jama IjljSfc jl 

.A 1 ^ 1 ^1 Ij^Lalj UljL^j ^^ic-VI JJaVI 

t^j a'^ 

—a A—jIc. !iUa Jxtijl V^UJI ^ j^i 

^UJl >illjAj tli ^ .yiH Ji JJbj Ujaj;^ Jib ^ JbULJ 

1 Au j (ii_>aji jj^i jjiaii «bi (_)ju1 jih Aj 
^J3_jj J>la IjAj »_jA ULw 

‘fJl—»Jl ;jC- A i. i^^i L» JS ^ Ajji^ ^1 AS_)ajl 

*^} -cf ^ ^1 

1^) -all 6^JC- d^jaUj t^JuP- 

i4 fc*T Lol^ 

*» . ^** 1 ^ I I jjl (_jaojV 1 ^ ^ Tilrkll ^2)** a 1 . .lU .,* H 

* * * . 

J AjUi ^ ‘(_>aba^')/l li&J A-i<'.*'l ^ 

a^l J ^ J Aa^ ^ J^\ Ja 

laLi—ill Sj’jj 1 ^ tUa^^Iall ^) Jjjj "^>»ll Jajjll Au (>^ 

.■—*ja-ll jlSlU j’jjLil j' J*) »-Vjj 


166 



i 1» '-■‘-^ I i.*r- jalj 

I— ii » ^ jll ^_yic. jUaiail (jl <. t . io Sl ^ ^Ij ^jr^-'U ^^jLLs (ji ^jiai 

SjA U»j 1 uliiji U IjjU Ui^j ^ djau jA ^Uill 

^'J ^jaai ^1 ^ ij^\ Cjj\S Ij) U 5ijLij jjjUiU ^i jc 
3 Ji^J JJC.' Liij si\jsJi ^a]| bi 

V L—jl^i L_lji t. ySA*Jl aJA Ij^ <G1 s.m |»lc. 4jLa .Ala 

« 4 

^l_j 4 —jijr. Ijl 4jl lb) A^Mtjlb ^'''■>- jji) (jJc 

cIH! ^ ^ (jJ) (>> j“J <jl£j ^Ujl jji Aju^b l ^lg. Ui.u 

V4^\c. ^jiaj IjjjJC' liljaj LaAic bjb ^UJI jAii I jbJ 

^^jc. Uu^alLj b^ J IajLji j%lj ^ ^U 

(.5—J) bjljL_uiyi J—uijj j^A-Jl jA jji (ilb i ^ \ii..i ^ 

J ) iljljL—iiyi aAA ^)a^1ui) jji£.ajj iAS^^jsJI --tN . u«» 

^ £ J^J (J^ b .iai a lA.) )j'lKI in Aja^b j j’*>) l 

♦ ^ >'i<1 1 (J^b^ ^Ia]I (jC A^-*11 A I'ltMl bAj 

iluli <blSj ^l*]) ti)jAj U UajI Iaa jj 

ibij^ lAljaJ Jabj .ilbAj bA ^ ^JUJI vliilS ^jl j 

iljblj^l ji jjLi ibjIiJ ^ )aA biL^I ^lAi J\ ^jJa^ jl (^ja.j 

i/l uIj J* <^baii.yi ^liaJI ^LoJI aA^ 


^ 1V .jj V) aJajjiI n'ljaW ^ jL--- All -■ Aij^ •!« 

- * ^ - 

1 fVyLa ^J j ^ :X4l1 ^«1 ai*‘*->* ^ ijLoJ ’*jt 

;113j .Uuj cAjS A^jail aJ |Jj *11^ Sj_jia>« Jaill 1 ‘V jl ll --> 

4 ,_!c. ^ alu^ jli- ^ ^jVl ^ ua j}«il ^ 4^ iai_iw »J- JS jaA 

.Ia&Ij V AUHj - »jil* ^aJ 
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‘■li'l^ Oi jj*j 11 ijSlj t4 ^ tdLwu#yi 

^1 ^ i (JIjI j J j***-* 1 t V'^'V 

>^i 3;_>ia ^jc. « Ay i (.lllj^lijll frljl 

• (j^ jlsJl ^l*i! ^ jj.^U LLaLqjaI jjl U1 ^ 

:Liu;i V ijui 


<>-ijl*.A ejU<; ^LoLtil A^ jjl£ ^j«« '■^J vj^ 

>i, U ^ — ^ 1 j ) I» i jl aLaIxII »A.«l*Jl I j agfij jl i_)^ ^ 

Ji«—S j J tAxLJl ^j^iiiiftllj A.i.J-s.^U ^ \ J <-A^ jj 

C .'^ 0 ^ J ~^>JasVl j*j~ ^ aLIsj aL^I Aja^j Lu^2kj 


jUaJ V IjLoli i^LojaVI »jIj} AjL«C. Ajjilj^ (J^ IaaLoI tljJJju Id Jp) 

“* 0__)Lm* iJS jlijc.VI ^ A**Jaj La IjAj tA-^j,;!] SjljJ .^>iSVl (Jji*Jl 
.iix jal .A&^dl 4^1 jJ tly^ jj t tjriW 

A__fr^J - i V Ujl ^alxll Li.lLuiI^ 

^-a]l jV ^Aj Laj i rru I'l^a jjl (^jj^t ‘- ^ '<•■■11 t l'i.iia'i l 

.A f . ^ .^Lj Iii%yI Lil <,ia^.iU ^L-aVi 


^j^uai «*,}'^v ija.^ ^Luijyi .^1^ ^5^ ■■■■»■ «-'* 1*^.1 

(J—ALaal A<,^>^ArtH uljldiij i-ll^UaLlwMll aAA (Jaajgj 

li^A—J ^ Ul i.ljC._jj»i l^li Allala ^jJajJ V'“Y (jaAlll 

s aAU^ -IIaJI >^jdu: ^^ail ^^yfcladjyi ^.i,d^l ‘"vlulj A^l^ 

^4CUj^>S Ijt ^ .-^U ^3‘ j~^ ^jStJ ^ A jLaaj j^ J 

^ I ^ J- ^ «^lS iA^a^l J - 

,l4 j' j£^ '*** ""^J jSsj • >"* ■*1'v. uH ^ 
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(j_Slj tjJl <wLail jjialiJl eii ^ ^ •■ —.) ! U1 ■‘r.ll ^ 

AijaL Sjbj jiaJI v_4^ ^ ^4^ ALjJaib »*]jj J Cijii ,-.<K 1^1 
.^1^1 ^ ^ ^ ^1 .^1 

<L_^ 4r > l r j vli_jjla. (ji Siti-ji clja.1 jij 

jsi 4ji J^\ ^ ^\ ji u Ui rcJlij 

j_c ^ V ^ ^1 ^ j 

•'^ O^J J 

(^-^1 ^ ^jJj*-aj]! 3L-,ljil U Jj 

(^LuLi_a.) _ji ^Siaia ^ Jib 

^ W- ojSj -LLiilL c-cl! 4% JJ i V cvvao ^ c .^1 

. 4^ JU. 3 jLi^J jUaJ! 

'~^-i~ tS”™® ‘ • ’-'.(J>— '^'* • t>saLi LstJ* ^ 

<_>i] J\ Li^i ^ ^ b-M^ oLiLuisJ 

1 —eS buX j-. f . <_5da J^ J*-aliJ! ^ ^ 4^ c-.N .;-....> 

il—ialjLi USja. Uil <li4d4 (liibSluiJI ajiA ^ULalia Lljj ^j -;a-. 

Ui^ h*^ ^?4ju]l i ^ ilibLibil ^j£JJ 

S__>a.J L^"' 7 J—lal ~ . -\ i jil iil^1 blj tlioiijlj 

j— jSI tj>-Sj A —lUJI aii ^ ^J) sjiiS 044^1 jU 
^ jii ;>aiJi tilja. U 1 jj Lu _^| ^1 ^JaL-y V J < j/-<; 

.^jaJL LuUL^j ^ V tUaljiai 


u.Uj yj^u jJij ;aij«iib>iy jsbi J j ^:ja. J jii(») 

4*=^ J;3^ * ,sL-. •. ij t .ngl' 

'^jijj £‘ji tSj> <> ^Siib ^ u;^ ^ ci ja _. j 

,djj gJftJj ^ill ^ j ^jLJI ^ |»Sal4 
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4 _)^ y ^ .'-s-ti e, *- A-flja^ 0:?^ Tt-aH v» *flx^'‘ii,A 

j \ l.^a-a wi ^ -rt ^\rL ^ 4 al->Vj\l JaLujjll 

jjx f. 1J yuA\ Aoi-ul ^1 Ja(a .l:^i j ^1 A-i-ual iJLulS jjl j t.> i^ i ^ ^ -iJ 

.LLiiJi ^ ^ kiLi]l ^»jL <^1 
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From rijtuiCN supplied by Sarah-Jjinc Blakeniore from da(a in: : - ■» 

Blakcmore. SJ.. VVolpert. D M.. & Frith. C D. (1990, Canr^l Cancellation of .self- 
produced tickle sensation. Nature Ncuro.seience. l( 7 j. ().l.s-040. 

• 0*^1 Sj h i w JL (jiitLui&V) 
liU Ujt lj} ^ IjUl 

iJaa. Jjc.1 ^ LU J U Jli 

VI Ukki. Jjoij JJ LkJj .aW ^ U 

.sja^l ^ \J^ ^ U Ujft Ijl 

‘-^>^1 Jc, u Jh ^JA^y\ ^ 

^ J aSjUJI *0 ^OJI ^ 

^ Uji c^i il*: L% ji jL« ^4^1 oL.L^yi 

V W S>^1 

Vj '"t i/U! sjI^ (jiUlj SjLill jA Aj j«.^i U JSj 

>-ac ^ A^J. Ulit 

J«_^i Vj *3-_a.U^l Jt SjVLJI a4h^ J l 

1^^-—a' ^IjLi jjj ^Ua.yi ji \JjJ 

d Jjji iju jc s>^b j . 4 ^ ^ ^Lkui 

L_*_, Ija J j (Ui j^f 

JL^Vl slii^ ^UJI oU, 3 lal J ^ ^ 3 ^ 

.«ljlJilllj ^ijll ^UJI jLb cliJl ^U'. i ij_^UV4 

: JL^I ^l£ 

wui :cJla iftlj^l J 4 i 4 ?^V' jki 


-J=sl »"a»ii bb ji Jft ^jJ .^Vl Jb ^UJI ^ d 


IjaJi Jl 
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^"•U .' tl A e e^ -'■--:^ vlali ■ *^ '■ -->^ai< ..*' ;'at-s.^ sliai^ Lej ;Ai*i 

i^V~V _K .‘i j I."■V -!'-il _]---»il^ ^ j^ jSjcil i udxC If uWil'; 

—« ia—i, ^ Ji' _>:kJ ^ ^ JjSjlAJ jk 

U A ^ _j ^ il l Ajjll ' J ''ar- *(__ii^ ^1 ' <~'n^ 

jIj' _i'jaji * *^J-^ t*^ J Ajij ^.'i ‘‘'i'l.. <i 

.d~ J - A V ^-s. ^ 1 ^ ^ Lft ^^ J] *" ^ 3^ 


^ • V--"'■ ■■ • Lii^ ^S* ^ ^_ya ^ *i1» i H ^jWl i Bl J 

_Ic. ^ IjjLi j « ^-i-a Laji-a U^ <jjaJj tLiili^pJj ^lAlj 

J J_^ ^ I j} ^_pa. 3 V^jaJl Ul j-liA-i v-j^3 ^ LjA: >=^ 

cbi ^j^kLBi :i>^i 


J " J ^ _s ^.a'lU e'uilc. ^;--^ ‘l *^3Lmi1I ^ Aji jSML JJ-i3k3 

J. V _^ 1 jui lis. 3^ ^y33ll ^ J*j ^ ‘J'*:?^' *' j| *Aj-^ 

^3^1 ^ Aji J (.^11;^ jii ye!^ 

• * 
Ijjjyi Ajl£j UsL«j Aj-ii iJji3ll ^ Ajli ^jSJ AjI La 


_pjVj La,ijc. Ajl J ^^aT'iii'i J 5 (j^ 3*-‘!«3 3 H ^ 

^L .1 ^ jj J BjlSjaJt ^ ^ 3 % Aji La juoaJa 

^ < .'• J ^ i^'~i..i’' La.iiC- 3 » 1 * 1 3 i^-all Ai*-all >Ljl^ ^ 

■ *>1 c^jt ^ ' '*'J' C '* L>* ji J b1jI£_ 3^ tlj' 


aJ. irrt , vyj-^—J JjC - 3 W’al l ^a 3:J35 Lv* i:J O^ b-jIL 

^ n‘l.-i t AJIJ3I sAal AjjJat| 3,1 A\'^ ti ^ 1 flV 1 A 

- ja_Jii J jA.*' ^ 3 ^ - 3 *.^ J:f^J 3 -^ 3 -^ 
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»* A # ^ ^ t 

^^ L:ajl ;>al^Vl OLLiC. <tljaJ 

^1—M>i 4*4Ai ‘vyj^ (5^ </jaJ V ikjL:a!l J^jS 

T • 4.i«;—b J*^a—W*^jW 3 O^ 4^* vJjJ J 

i' t3—:JJ^^ LS® ^LJL Y Y j S->J^ iitrj^* ^UlL 
IA — jLJLj Y ,r 4^lj ilajlLall ^Li^l J^l » JI^Lj 

<jJ) tJUaJl jLo-e jl ^Ij^l a^A 

j^_Sj VJ-^* cjc- 'V ^J3 Sjail 

Vlk^ lift 

( A Vyi . (. ‘'iW_; L»j ^ji-a Ijiyj t3b!_>^ Lp" <jaj 

.f ^4j!till SjaB iJjaai ijjSjj i>a5^ a_^ UaiJ 

5-ej tjjWj jjJ Ijj (jSlj 

^1*J—u) tjl -ijji 4_a^ ^jjj tUai. 

U—^ (jj__a!ia-# tlyjfJii jSf itjLaji Jl^l (jc. 

l^Jc. AljJOwt ^a]! j_jjj L^L^j) ^ ^ikiiLa ^ ■k'saj Aj) :JjVt 

4^—^ 0^ • 4ij > ‘ 3^1 li& 4J-C*ii4j (l^^b ^ji J^l A£jaJI 

ij? c{j-3 ( J . iinM j 4 ^ > ^ 1 rt) l ^J AJV-iluji (j^ *- 

LS ——“»JaII j— aljVl) jaUi 

Aiillj Ol^jaJl ^Uj (ji ^jlaJ :l^lj t^jl^LSaC. 

^ ^ ^mUj * 45 ^^ (rtT- 4 ^^ AJlm^ AImIui jJijtjl La ljl ‘ 


Ofllj-J tills ^ i’.,. Jxij Sj^c Jji ^jotaJ Jtal_ji ) 

t-i_il^ jUS je*2?l? *.... <j*^ li* :Jjlialt ^ JjSlj Altaj U ikj^ 

jti!) Jl jS V 4llaJ ^ *ljl‘ j£lj Ai*i U ^jSi 
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(^1- 1 j (^^Xua'yi CASij^ (jjl 

LaA.^1 ■ ■■'*'■« IjJ ^ |J-«g. <> «vl i <. .'I Ijji 

^j > ^y i i.IjI£__^ t^ljaliiirtll ^jj^l ^ u} *'^ 

^1 •^^-'->—^jjAill (J^jlajl ^Jasj ^ jl ^» '"'j i».l),iaixj 

vl*?3—^ J ^Lk^Vl vjISja. 

sj^ ^-^n'lj <^ix3 ij\ IsjUai^ ^J^ La^j^ 

^ ^«4^«3ljll friji (j--'^"'*' <t ^ j'H 

♦S L)U^ 


(ijJM_^ 1^1 ^} ^IaII jlu ^1 

^ _j I't. ■' ■■'-•.I a^IjlII ^I^JI ' ''^-■'^ ^'< j 

JUasVI Jj_x^Uw j]l Llllxil lil 

A (JJ^ ^ l^.iilt.nailj 

J-^ Ot!J J.4£^ d 

.^^i-tuUj 1^ I'mLxj UAto4 (jl 


^ -*- - _)- '—^ ^***1^ LwU^ -i**!}^**^^ -*-W ^ ) 

* J ^^^^■-.* t^j/y i ^ ■* * UU^i a!u 

t >1 inti Lla^ ~ A^jiiS ^j>** Jji 

l^aajuSuli \*--J ^ 

^ J Ul (^^^^LSLhaH ^J^Aj11| 4- 1)^/Um« ^ij 

1^ W ^ 0^ A A rtf- ^ -**^^'* ^ s 


174 




g) ^L^yi 4il^^ j'l'> 

tA j'ljt.j _> Aal_^_)lal ^^tJal_ya iaSS ^j*j <il tt f .*11 j S_^jaJlj 

^ JjjL^ ljUi jjSjai V ^U-ayi eia jLa iu oJIc. ;j^Lillj 

JJ—S ^■SA'\ 1) A. jS^I I <^>.U_»dU,Vl ^ Oxiu J *illj . ' ..-. J ■ •^. 

*.5—!! OJ^ tliLjaJI j' sj 

vlj_jl£ 1^ L CjaJ J j A£jaJ J Ji jj J 3 .J 

AA.lla ^ iljUjkJl j£lj sA£jaJ Ojjl ^J Mj -'^’U 

. j*-aJ J>Li. j-a V) AJLaj Axr-uLi 

i (Ji_j -« vljl^jihi; .IxJ jj ^.1 

(ji (*“-l*Aj tliiiLl Ij) ^ AjiSJj lA^lj ^ jLill J«Jlj 

<J—^ ‘*-^J t> ^ J La *l^Vl -Lia-'L 

J*-3J Aji ^ ‘A £^1 Jji *Jlj*J a 

j^lao-J Aj^l ^jkll CiMj] iA£_>aJl ^ ^ . >.« jK.ti 

il^Uij *i| jjJjJ (^i AiwJ] <. ^iSi-u ^^jJl S^^iaJwJl jjl l^^lj Iojj 

Vj JI>Ja AjI£ja jtij {>aja. jSsj J j) 

iJ^ ^kSaili jSij ji A^ L<ujj A^Ut CjLw^*^ W. 

JL^I ajAs Jl ^ 

t . 

lWj ca_^)Ja4*4JI Ijl (ju LaLoJ i j& ^ 3 !!^j 

ts—^ AS^jaJI (jJc- 1 ' >i t<tl ^La.ljc. ^ jj!)^ ^i AJla UJ 

‘w>“^ A^_jj JS ^ J jl jjUjyi ^jll 

^U) • Jj^j *JJ*-“J 3* iJu ^3 L»S ajj^ ^ sjAj 

•<^3:! li4“ 
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u' ‘ f»Li-aa AJla. ^ ijluj 

^klill iL^ l ^a'*iW ■ 1»U'**' ^ V L ..'K ■>•^1 jjiiil 
^j.... a'lti A]*i£; La Jxiiij N| 


^ \—illtai ^1 Iy^Sj ;ji j£^ Uua ijjjp^ cj tl^jc. ^Jfr ja 

.iij ijl .«e.Vl ■■ 4«... ^1 j^~> 11 ^1 ^ LIjI 11 "* '*^ Ajtifc^l^ 

^ j c''i jl i J jj-a jJJ tUllxil 

J ^\—j CIj—^ I—jjL (jJail ^Jjlua.) (jSJj 4^ (>4 J:A^ 

(jj_a. l^l «<iiij (j^ .J^ ® 

.l^ja. ^ ‘l? Ujlij J*-^ Ijfi-lji 

\_gjl 3 t j_Jip (j\ (jC LaLci 4ill^ (jJjl 3(jl JaSkLlj 

J^J ‘ ^ Jjr^ J-^ (jj-^ jiSaJl ^jJaOfcil 

jj :Jj—3 j Ijl_<J .fr^yju_JJ y^i-aj Jla. 

yi^jfi. A^jc. j3 ft_)lajiiil AjLAJal^ 

>-:A^' J (^1 OiJ^ tl) J^* jjAulU Jjl^ jLil jl 

J <gi ^JaLa^ ij.^.aV'L »’*■'<1 jL.^J » 1 jSi nj ,jjll '—iiL>* 

vlj'yj__All ■« <.jl.»yji J (jlall jl JaajLall J 4 ^^ ^11 aJjIs 

S^^j__iiLia • ■■ ‘'*<■•-'*' Lj^l^i J I Ml T^i j_5Sj jl j^J (lia JS 1 i ‘^j l ^ (^^1 

«l__ia ^^.aJaxJI A^l^l Ig.ialfV j^ .ixJl JS \;t 1 _^\ 1.1^ 

»jik jl iS^^J *^^*‘-‘*‘‘ll kljLiaaJL ^^1 *^J j* ■^■ *'*J jjf^alj jl^J 


.3j^Sfl SjijJ silja*Jl i-i>»Ji s>a»laJ* i/JJ^' >-L*l* '^- s?^' (') 
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.Au*A‘';\ \1jU 1 jjaJ:>U 


ts—1! ^‘v*> 


^ <A" :^l3 ^jiaJVl ajU-i ^^3 

3 t4j...a~«ll I-**il J«'^ )l ^«. ,a'*<\ A i.-.a* i^Lj^jlaj 

■ t .|4 *H j,JoLli;I Ljui 


J^] ^-r J] J-*j::it jVl '^l£-L J i^ici J 

jSJj^ V jl<j 5^Ui! ^ ^ a ‘iLl-< l u J^ 

ej^ 3^1 ^j!n''’ » o ^aJI j liiij Vf“i Ujji sli,i^ 

Dai. lj| JlaJl jjSj t. ij^J ^y ^'4 - J ■■•^ Vl 

OJ —V^ i^) VUiL.iLkAa.y r-.-i ;.ini t jj^U 

jl^l ^^jL^jll tj* Jj LaAia ia^ Oil *£ji4 

(L_^t jj y »t ij^J J*-*^ i_h) ’ j- Ij'-*! ^aII ^ 

I—jjli IaJj JU. b ■■•JmiIaV '-j-i'' ill 

• La^ i^-^l ^ L&^yCi La I > ‘'i jLij ^J«<ll ’ j)u^ 


■ It filial - *l■ "It LoA^La A t 'iVl T>A l'i.... | .-'»iLi'i 

.V4^ ^AaAi ji Jil ^ Ji :J 

(J—a.lA Ua—a! i<Lii^jll ^j.^1 ilijliLl l^l ^^^Asuuiij aiaj*AalU 
{_3jli V a] 1 . 1^ t l '^AC-A f ig fl,* Lff*^CH* yij-alj jl ^JaxaII 

‘•^—^ 3 j' j ^ 3 vj?4 3 .i^Ij 

ij3 —Sj V Ai Uj| a<A<aij f^L^iaiVl I«'■«*- ^AC.a 11 jl I jAlil j 

f3 —^j!Aj Ijj^J «^-«ll AjAJa ^JLaJ ,jjLu:Vl i_Uli _jaJ ,_jla l'<^^i 
'^ -■ ^' J ^ fig •A I ii ji Ja&^LaJI iAVjaj-i Ajj-iillj ■- A£^>aJI s_)f:k ^>il 
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jl£j L4 x 3 (jjjxjlu Lal-x lillj- 

•f^' J^' ^' 

:^\*1) jS>» JftliJl 

^JI_aJIj 3-^'j ^ i> ^jll j] 

ij—* —ijS —1 ^LaJl ijli JajjiJI sIa k_JiuiJ_5 jail Ja I I 


M.C. Escher. Hand With Reflecting Sphere, 1935, lithograph. © : jaj,-a_all 

2006 The M.C. Escher Company-Ho;;and. All rights reserved. 

HttD://\\'ww.iTicescher.com 
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^1 jjal tilja,! jji ^ 4lial L« jjjSj U !^j jjlS Ijj ^ «;l 

Cj\j^ .IjjAa. ^ ^la «ji] ^1 ^^1 ^i 

t>^UVl Ja^j J jSilb jy^j ^^1 CjI jUyi ^ 

^Uil U^lj i(j\^ JS UaUi Us*^l ^'<'.^tt 

J JJC. <lulj ^Laj 3j^ (3^ o^ tS^! <S^ *^^3 ^ 

tillib ^ y^' j i-il jla! ^luxll jtiil ,jl ^jV.*.,..t ta j^ ,*'j^-.i 

«lJ—*U! i I — ji ttiji—SjV) L^i Aij *^^jUJi 1^ t>i ifr 

1—jl^i f.jA\ jji Jli ‘i^>» JJ& jaJ ^UJi 

.jiijaJjj J JJ <5^ J^ ^ 

l^ij ^Uil ‘LojSII iaji JjHj ^Jfcall J^JU ^>4 bj.U . a.^.<“. 

•UjI] lL«j]j JUii 
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^i>ti ^ guj usij^i 


AjSlj Lil -iS >4:—J^i Ai-^l ^iii .U-.l l 

'y Ijji -lu iAjjSj :iai2 ^J ^»j-iiLi ^UJI ^ t^UU ^ 

Ur^ (^J J>isL ^ ^UJI llijjiLj djJj 

(jlj—Ti'l ^jiia Ij_jj*^ jjB djJ ASpsJI ^ 

g.|—4^ J_s3i J ^ Jj=JL*L4li (> J jJjJ jjja. A^l Jl£^Vl^ 
JS ilajll ‘ {_>aa-u 

»—Sj—»jl ^jl 0^ <Jljlc.3*i3-a Uljl jl Cjajj JlS^Vlj ^lyvi 

^_>ll A _^l ^ AjeJaS ^ (_si!l lullI I *l(^.ai«il jSjl j JS ^^ic- 

jUj jjUa 1^1 j A«ifc t 4^v>al l j^Vl oAacI j 

<-jjU-B]ij JjI_>J aJI oi* jji _^Aa.Vl A^tL j.^AV l 

i. 4»* 'i^’i ^ jj tAjjSli j (juiaJI (jiija (j^ iuMdJl ■■e''«ti Ij^ Jj UT' 

L_il t/;..- ; L^ L_iiLui UuiSSj y^Uil ^ ;i!bA dk U UiU^i 

yis.A..,ui 

^uiu \k\ jj) (Sia^ ^1 

A^ ; >. ,*> *'ij aJU^ JSj ^l*Jl j^ (jLiij jljuU tl£Al! 

oj—a u^j »AK*2tA iilljj')/l j|l tl^ 'XiMi YjJ Aji 

^ --' A Alg III AaVafr ^IjtU IjSl^l j! Aia* <AI I 


LSI 



.J \\jJ "J^" viiVi 

Jjl j—A lJu> . jj^yi ^IS l^j 1.4 <^Luu£V ^ J^’_' ■ j 

^ o il 1'^ fc )_^.4 (cl^wVI ^e.t \l-». ^1 J-aC- _]j'-*^'< 

a'l A J x^"*) I jLa twi jxj ^1 ^ .lX»j ^1 ^3^ 


:^t4jk.AH Sj^ 

j»*i r- ^—imtllt Jjj—all ^ <-^l ».-iftVl l^^joii^a ^LJc- i- 4 A'*vI 

II _)l^l (3^_)ia ijC- ^-aU Aaji^l Ai^^l AjjJl t «1 i^^paII >Jljlj jSa 

^ yj^..tjj^^<ji\\ ^.aII Aaj 6 ^ ^ul_^ 

^ t _>l^l^ ^^1 A^ 1.^1 ‘ *1*''^ '' . tl .*'‘'<^ Aib-^^ 

|__j^^| Jj ^-» jjc- iS S '"'0 i^L.dl^^l ‘' ' 3 .'j ‘ ( \’j '^'’ 1 ' 

0^}__^al) I^J iJjI^aII Jaj^l (_al3l *^4 ■.''ill Oi^AJw a ^ 1 ^ A \t. II 

_J ^l__& _J _1& liIjCiL^ ■AjjutLutVI i"'! '|J^-»I1 ^jc A J..1J*^I1 

^1 aI^i^I aU's.^^^II f^jia /jn .jl jqIj'iI >■! 1 ^ '1 .^g-VI 

— » ^^1 j_j^j ~ i^jJ ^ (Aj^a^xJI I^IAII ajjU^ ajft (.jljlSfl A^_'.* 

A jl'^ tj~^ ‘-^''y ^^^1 A^ii.j<»ll 4^111 ^l jlj tA^i.*ll J^lj hill 
(4^^ (j^ Cj^J ^llll Ajiiniil A^iKlI Ai^ l.i^ oS^ Aj;.i^r. 

I ^"'A ‘ "** J (^^1 P^J A 1.14' jl hl^Ll^J i"'! J'^aII ajft ^ -1 ■ ■''' J (I. 4 A 

^1 All iiiij^ U''~A 3 ^^ (j<*>K'iiiiiJ 4^r~h 3 ^-* _>iui^ 3 ^La 11 J.i^aaii 


^ j j^* V« 4 »<\ X j ijj^ ^ ^ ^ ^ ^ ^ 
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i —J —Sj :A n » <ax ]l Ajl^l ^ 4 .■■.l..,^! 2 ,,111 

• ^ ^ 4^'- tt 4jtA. I I ! ■> 1 ji" 

A__JjVl >:ijLiJll jLaj ^1 UiUJ oJA GUc. Jjlij ljU jSJj 

“'jj J-i ^till JjSJI <. t.^0 Jjiaj V^l ^ 

j—aj^ tA j; . nr I I ^"it ^L-iVI 

j C^ A^\ j, Jj^lj 

i> Aj 4*^ LiUJl ^ A^j^l djUja^l JiLiijj «Sj^ ■■M..,I..,^Ij 

'—kJ—* ‘-^ y _>?>J ^ ^ Aalala 

1—gjLaj AjjSUJ lliUai JaUliJl IjA JIai jj jSlj Ajio^ 

.51 ji j 

uij t^i ^jb ^4 ^ ^ jii ^jSiii J ou 

•Aju^ -'ll I— j>IaJI J—l* I j firt k. i'i lgJI Jo jLiA. 11_ ir'il tt ^.., >i^ - 

i^ ji .4*iwtj ^Ijil^l JS-ir' A^."' 1 ■•>.,•. 

^ vljLa^l CaLflj jiVl <-i^l kii u.tr, 

‘*-*J—^ lAiSlj tljj A l l nil'l l k—Cil 1 ja. t JI 4 n. ^«U I .N ^ ti 

ijj -- ^ c\j^ JiUj Jii UiJj .AiUa Jai V kJul^l J3_>kk J 

L>“J^ J^l J* US OUaJii ji JaUu ji pis 

1^—*JJ^'' ji ifci k So‘ Yl ilil•uUi jSli ^ J 

M .1 t\£. Jjy jjJU. ^ JUli J.^' J .1 

• jSl^ aJ_}^ kjQ»a. ^ jc > a , ? i ^ , l | jji 2^ ALjla . ;.''.".<i 

•kJi—>> UjUi^ j <ijSL UJjL AjUll 

V J ^ ASSijJI uVl wjjj-ijj 'j^lill S^Ucj ^ JilS J 

.^jSiil S(jaJ ^ Ijji SiiiiJI ^ jjiiB J.;*. 
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Ai-aSx O JSJu 

<-0—Ml j ^ 2 —,»**• jll jj 4 j-ojl Ajjj ^ 4 ii.il ..iVI <0JI AoiiMiaaJl 

^ o^)ax3 A ; 4 * 4^ 3 11 1 JIaIS j ^ ^ ■■* 

A-- 1 ^ jio Ic-ljji LiA >4^^ 'ug.jA:>.lL.i' Ar-l_i. ^'1 

, ' i ^ ' d ^1 

Figure 117, C oupe travorsale du tubercule quadrijumeau amerieur; : ji^iaAll 
lapin age de 8 jours, Melliode de Golgi. In Cajal, S.R.Y. (1901). The great unraveled 
Knot. (From VVilliam C. Hall, (Image 2) Department of Neurobiology, Duke 
University Medical Venter). 


4j—aJ osli£ j^jiaJl j^l i_iLij£l v—iuL^ Jjj JaLims 

-A a__laj ^ ■4' ., j La jl ''ja 1 >." iLul ^,41 sLa iJLi^JaSlj 4 4- .Yil ^ 11 JjLji 

_jS 1 u^i Ho—lOes. 4_i^1 Igjal'i Jljk. •ULmi^I 4_soa ^jS Jj 

. . i'(\ . 




p ^ T ^ 

OjO^I ^ 4^4^ ' ■ « L] 2ljLaji*Mi]l j7j iLliO] ■_ 'ijjsuo _jA Lo-o 

.aJuMi^l .'jcj oUa^)c. ^joll 


.' -lYA Ja j-l JSi\ (^) 

.^‘\iA (\) 
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^ 7 Jskj sly£jj£]l s'jUa JJ 

j U :^VUia.l Luui ^x:jall Jij 4I4JU Ac Jill .<^1 1 J 

ur—k J) jyUi^yi Jjii.1 Ac jail jsij *'Jiji...i ji yj iy,u-.i 
Aij^l ^ Sobjll 0^ Ji^j ^ 1 J 

ijj_j Li^i bij /^Ujl*^ s^y ^1 j ^1 jjuia.vi jc 

UU - A.^ ALx. Ac jail > - C;VU^I Al. ^ ^ ^,3 

. -^Vi—-al^l A "! ■» jV Ij—Lj ‘ J^i ^uya-a <jj*j 

i^j Y,oa ^1 ^jjUjkJl A^ <^lj ^1 yijia.1 

^ 1*^ CiUjIxaH ^ i^l lis ~->-i.--. •- j) 3 ^ 

Olj_^j ^ Baud j>-. 4Jii J:i«c. :^i i^'^l ^ 

tA^lall ^ Uja. Y . ^Iji^ -2^ Y'. , lie. Ja£j Jajj_, (A^U JS CjU jL-JI 

.Ja«^l ^ ^L>y«^ uIjI^j * ^ ^>4. JS J 

tillj Jli. tUj^ Jsi OLojUa Jasj ^ja.Vl ^>a*J ji ''U j 

Ja 2^ E i-ija. Ju Ajj^yi Aiill ^ Ajy^l AjtiLill ^jj^Vl 

u ^J_^l aj* ^2 JL» Aji^Li J^ ^J^l ^ ^\ 

J__^ V lj_^ ^ ^1 j| jQ ^^1 j^ 

Jt-a—jSVt ^j—c iJ—jj ^i J*iia -olj AJUJI ^ ^jaJl 1 ^ . «■ v, jjj 

'-ajj—aJl I m Ji Li Ijj a«iliS jpSl JL-ilVI jj£j jil iAaLJI Jc Jjlj J 
V E ^ja.i ^ A^uii jc. fl^i jii 


‘' ‘ i'll (M 

Vji JL-1 oi^i iyi\ J J ^Uasv ^1 v/^ ;ii.i ^ 

j-- J#si J» jLi U* ,i i ji j yi ^ \ J ' vr J. ^ J 4 - 

'■|j V^Vt ■ *:• £' ^ j_jSt; . i yi jj v ij^y! ij Pj 

J 'Jjl J>~ y) •‘- 4 .'^ j«S‘j ‘ j' * yi ^y j^ *fci‘ v^.yi 

. jIIcj ^'lii t'i Jii: jU 
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Ij j 1 V SfrUSlI aJA (Ji« (ji } 

^ t_jlj^lj (<ljljkiujl«ll j i-l V-»^^\ I AjjLa (^LalS LoiVc- 

^-1 1 ^ J It Vtl^ j (Oa^l ^ 

_Ic- al^j-t ol JjSs ia^l ^_Ji& J^VI ‘—ijiall AJLiijll 

(j|_a ^ <>*J tyUj^Lj a£)^ V ^^\ jl AAjJaiyi Jit 

.- a j (j—It JaLjO V iLa\£ J AjujuSL ^jlS ^Jj^\ li* 

j t Sj jlj oLajU^ «ljljia.j JjLuij (j^l Ijjj 

a H .- jti a a j» ^j I ajlc.1 «Ua^V) ^ i^LaJl 

jl _«j'l**j LjjujSj yUajll JLuijl jlS^Ylj (jl t4 jl . n Vl 

jljlL_u*jil IjJ jSlj tUalai jt ^Lajll jj^ 

^ ^ J '“*^ jiVl jC. La&^l jljL-fll ^1 

till <Jj^ ■■'»*' ^Lbtijll UIljijI Ijjj jJ >iliij Ijjl 

1J J ^l ^^s.^^^ 3JC.13 0^ -1 \.;.''i. J ^jT-Ti...'! Ijj^ (jljil-uij >li> j l Wi j 

y ^ il j.—^ i^a 

U V j s_ijiiil.«>ll a j^l V ^ J®>“ jSiji J 

4j_Jalj_)ll 4jil »ljl,jlatll ijj^ jl Ual jl jl£ ^ ij^J tA^laJl kliVVl 
‘ ^ ■■■•^'‘<11 .lala-aH «I^^Y1 jl^J t»l U-sl ji Lu^ jl£ 

jj__u Ijlj (.ll^lj 4j<t .^-v H )*iIj1otH 4jt^lji4j _j1jSj jA frl ^ag b V l aJA 


->1 \ .~ ^ jslj aa-d liHiA (jli CAjl^ Laj^ 4i«nV>ll joil^ iiJ (l) 

y »j'>l 5_laXi . »W tt'vl y JJs^ J y jaJI tlilj "i* 

.Ldut LlaLil ^ ia^ ^ 
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jl —II li* jli »jUajUaaA J 

.^l,*i4aJl tJS ^ <Uxaj 1 iT^ill jl La^j^ 


LiL^ JiLM»j]l Jj.i5>jll ( 4 ^ 4jSj>lcll lAj^ 

5sUaa.Vlj ^.iiLaj L^ jl II ^IjJl jj» 

^1 Mt'‘‘ i..i—j I J >al I j t Ua^ l^l l^'lia V 

L» i>aa^ ^1 vloaai Jja jaj Jll» t5^UJ| jt ejL jjl ^ ^Ua. 

Jt U iaaa ■-'■^•'•' V Uili 

,jJfr U-a CAji ^ JjC- jjll jj J t JjjLill djaj 

^ OJ I ^ ftjLc- iAXuiajL j*>V1 aJLlii^I ijc. f_J. .^la l a^Ss 

(*—' ^ !v'> ' ^^4?® ^Uij ^_4a3' jiiaiill C)l£j:^ 

S —4.5^ J > “' < * jl) 4 _uIj ALa_>jj 

(jV iLa Uaa. J j^l ^jjj Uj]i 


^ S^US J^l ..Jijl^l ja_4a^ l.->,i.^l OLa^isuJI ^jiai ^ 

C1jI£jm ^Ijji lj;4^ lAj^b JjIaj ^La^la^l Ajjiij jSJj 4'^JjLuijll Jaj 

Jji-lj .^-i) Aia^ sIjVIa. ^ JjL»_j1xa11 -^a-v"' jI yl Jl 

j'—'-l)U_jl*j» cji3^ cT^ J>^ "t-jlii" j\ 

ijl~ ^ '"'J*'.* U^j ViljL»_4*^^ ajSljil * ^a 

3 SJj,!^ a jSlill a j^i jS]j t^jjLa 4_ija.l 4^ . rXIl 


^ ,,S-^ tUaiV^i A K . ' l U . lUlll A^laJI ^ifc sjbjll -1 1 ^< -. 4 JI ^ j J 

J ..U jS3« 4wi^S'l ^ 3*^ jjlj Ja L« UtjL 4il£ jfij* ^U ■ ■ 

J —« J—». Jji ^ iaJ jc »Aljjr-j 3*—JiJaii aUJ 1 •>< ■• - -i .-il- jl. ^ 

aJ j—jl" Jl— « n il a jfai IjJ ^ jiij ^ AaJl Jfc Jij jU ^jjaII ^Ual 31j Jll. . Adl<-l l 

. d.*t\ . Uafl 4^ a iAI^i jj ^"atl 



Ljaji j ili*^ (CjU^Lolt lAljSij^ 

.a^ ^ jTl-^ ol i^j^\ jj^ilit jlS-aVVj ji 

io*# Mir ^ic, ij^j l-h vl>* ^ vj' j 

^j3l 1J^* 

^ ^1 LjajI ^ ’ ^ ^jlo <^La ^ j (<J1 jL 4 jLc«il 4 ^ <^)a j 

^^J.*‘^ <~- 1_4 ^'-s. x>i t-** tl^A. j 

^v\’•"***" ^ijSLLJI:} i-Ajaoi^ 

^ ''■j -'~' Ai^lu t--kju)l^ ^ ^Luj 

4.r. |-.U .^V l 4;o^>» ySU J. 

»1__A ■" <j'" ij:^J t&J.l^A (3^J i^La_jlx-dll Jj.^^ Ui.j^ 

'5^1 t.?^ vIjI^ <rjl^‘‘j^;^ Jj'^ i_JajI ^aJl 

, i 

3>&C> ^'f*- a ^jpUM ■ *''^' .ilL ^ I^'*« ^ 4 < 4 ^ 

AIaXJ La 

4-J tj<[ ^tl AIiUU (ji ij^M (j jit La 

- ■ -’t« ^ l VLacl kljl^La ^LL <*> ^IC' ^ 

0xlj_^ ^1 (Jt^t jA L«^ aljA _^Vt 1^ ji 4^_j£-Vj]a*^Vt cl^jll 

t*'j' 4 - j) |_)(j^-- ^ ■ ■■'<■ tt jl t^j (V jt ..ill 4 ft ilia A\ 4^5-^^ 

*- '«j a**; jij tjij ji ^Vt *^UJI (J J^\ jl 

a«t^ ^jM..,-« 4^t^5>La jaC. 1 j4aaj jj^ ^ja43 

^ '« ■ ^ 11 ^ >^*J j^J <.5^ 

ja J tJUajVl j Vi I al l (-J»i j jajK’i '. n j« t^ jiM* jl ‘l-^ 

, klaSjl ^ *'jV-i .Ml a,, i«,| I j >J!il MLc ^l ~i i ^ ^'^J. 4‘5J ^ 
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H ^ .Jail L^lc- .iaj .*'>■>. j 

V jl <1 :USJUl JA Jljjyi J .^'^^U)l JjaJl ^Jc. 

ocl j—Sj «j—^_5]l ^^yic. i-ijjLill ^ ^UjSLttll ^ J..^*V 1 ill Jl^ 

y^ji» t <nH ^ wi«vii ^1 j^yi jji tjLaj 4^1 1 1 i i-i<i i 

A —yjlj ;_pj_sLj fj —Q JLi ^1 ^>^1 ^ j! 

f’")! n,ll 4iJu«u]Lj 1 1 -4 . >»1 J LaS A '» . ^ 4 il 4 al‘i4. . X j , 1 <.'* i . 

i^i]j ■ 4 )y t4.1^^.-^ l-jLa] 1 ^. y X ^ il^1. , 1 4 ^ J 

—il£ Ij] 1—^ ^jl «■ » ^t 1 ^ 1 j ■'-»« 1 

Jaj j) 4> 4^ J^' aJiA 

'^J'^* S^—‘ JaAa ^ S^uc4-a3l aik 

VliA J*ij w'J-J ^ ^ ^'uJ' 

jl I——J '- i» > i —S SiJ_j*jilAJl J iJjLa^U^l ^jiaj '-’‘■I \-4'‘i...l ^i 

a^ jl 4 i..^f- 4 K .T. /■ . ^ ^y 1 

Ujl jl _>aji Si^ a jUi-.! ^ ^j]l 1 ^^UJl J\ liA ,_j 4 *-a 

1—W,^ i^LiiiJI CjLjLc. ^ a-iJia. ^1 ^jl UlLijSI ^1 4 aUj 

^*1 ij..il-«.ll 


*^*■1 4 ^». ..*11 1 4 t< . ^. ■> 

jl l j . \ . ;->t^ US-sj jl i<u*AVt ^Lj ^ilS 4 “'1 >1 A. ^J 1 .*il ^^-.... l 

t^JL—Lijj —lAJ ujiA. j_^J 4-Ja^j > *n- . J^jaJb >. iJJA 


•J—.^j—M IS ^ yL ^ JS'i .J_^laJI ^ H ^V ^ (' ) 

»J^ cflj v>“^ t^JiJ *^1*11 ^ ^jkJJI ,^V ^ UJJ^ 

*4 4 ^ • J ji*^ > ^jKl 11 J ^\ i4j j -‘'"^ aSjIhIH 


^p3—J^ V.^ ■ I '< Ij - '*■- jl 
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3 ii—iUa^LcAli 4 ^ 1 j. 4 '. ■ .l i 4 K .* ^ 

^ . o tjj tAjiall iiUj •ui^ lftj.1^ Lail AjIa ^ t^l JSjij jl iL« 4jU<(j 

^1 ■ <1^1 ^1 1^ ‘ l ^ lj il.1^ (.IjLajLL^ \_ij_);u ^1 

.A^jlLa ^jic- ^ jl-iV' 

ftjij} UJ^ LaAic. LliLa^^lxA •^L^ij ^jk ISjA. jjl jSjajl 

I 4 'iji <Ij 1 - iJja ^ AxaS sAIc. Q ^li \AU^ <4 ,^a \U 

Jc. 1 j' lA A ajv JI fjj Ja' i J Ijl^ n.l:L«^Lix (J-aAJ V Ai ^aII U 

(Jjiii^jj ajj*^ _jt ol jr- (Jj Aj]^ "^'J' (ftjjj>^ 

^_>»1 aJs^ ftj_>«a jt ji jSju Tixcl 

frl—ajl j.. Sjjjk^l j.^l Wll ^1 »UAu Ajiii 

b^tt ^*j l ^3^^ Aijb 4 1 ^A 3^^ IAj3^^ **^1 1 \ 

^Uayi ila^J *Jr^ ^3^ tAd^All 3 C>Aj 

o. **! ! ^ 31x^1 Aj^iaj ‘ ’■■■•«■ j i Aji^aJLj ^jji^3 33!^ .J^'^ 

IaI bjt tl'iii) Iaa i3iu3 i<b)L»3Lt^ 3 j£>VI " j ^1j 

<.1jIa c_il3—Jaa 9 iA^jl^l ftAjA^ L« Ujm UIAjI 

^_;3uj Jb*' bjj^ ibjL«3l&^l 


33—^ >>-343x^1 V ^ <.ii*\ a] t^ 3 l &4 ^1 ^ ^Luail aM (jl A^‘ 

I-OJ 1 i.j Ao I iTii 3 I ^J^'li.i'l V a 33 '.<nH ojy^\ 

34 3J Ailjj4 a33*^ ftAA3 *1*3^ iil3^ (3^J 

AumuILj i }~i*» A3 ^j vJ^ Ifcilf- '< 3 j■ a'^Aj tAtW^.tr. 

^—Ic- ^T' ill A,j«b_j 3I b 0)34 Lft 3^ 33^4 j ^bjjll 3'^ '^> 

^ < 

ftA) 1 I III 4 -"'U^ 1 ■« 3—A t'^3 *'*’'?• 3^*^^ .- ^ J <4*1^A ^^jg, 4 ^"i) '1 4 .*t .Ml 

aI ‘4^3—I—^3^ 33x-all LjjIc. >'~’.>>3& LaA^ (3Sk 3c- 4j3^tb 'N1 

.'ii^'i 4^ (3^sU 33^^ !i.l 4 lli 
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• (^LwjjJ 4 j) l u^il l oj j4 ^1 1 ^UtniVl 


From; Livingstone, M.S. (2000). Is it warm? Is it real? Or just Low : 
spatial frequency? Science, 290(5495), 1299. 



JS <ulc. iJjSIm: 


191 




^ _3 ^uiLoll 'y Ajl djLo jLt-all ^ l-»Ir>;fkA! ^ u.i'i'lj A j 

_C- (^1 IiUA. ^11 1^ ^ ^^LuloII ^-4^^ ^1 j] ‘<'>jl^V> 

_1 k_S^)xj Lu£jj to.l^t ^ A^iLoJi 

jjj_J tAjailii-ft iJlibiijjj Aflh-v ^ 4 jjjJaUa 

• 



(> ^rr) 


Si Petersburg, State Russian Museum/photo akg-iniages. : 

^uii—5 Aji jSxoll jj-kiVI J-a^^ 

—C. AjJa^^ "jjjuoVi Ajj tJaSs 

^ " Jf * ' i v A .A j 5 cJ_5^ ^ ^ ^ V* 

^^ ijAftC- IIa (jLj wiiSjiX-Q /jl JllLa]! IJA ^ 1^.5^ 


jxJs^ ,jJ^^ t^laAll j^LJl qI t^^^juail ^JP■ J' ij wl' ^ liA >.TulU ^ 

^1 ^JuLxail tJjLiijl*./iji (ajiaxJ i Cj'-o ^Iila!' Aj jJaj t J--^ Ljaj^ AjJa jC. t nJ^ -i*-) aJ 

J J—^ ^Lik. ^ AjL I^Jua-a »^J. A^JJ ^^jJajj 



^—i ^ *ilSI Jjl ^ '^Jj^ 

^LJI Uajl*^ Ji‘^ A rtj*\H Ajl^ JUL» !oaj ^j,**-'j 

.LiS! jjj 

: jjjL (,>*iUjj (jiiifl 

jL-Aic.Vf a ^dJaj (lushj v1jL«jLm 1I Jj*j ^1 ^^jl Ul ~«■< 

Aj^_^ VI Ijj ^ V^jy.iAtjuli*l! .^jfr <^\j(i^11 j >- «N‘'i-;. l 

j—j^ Cj—> l£ ijj CA —A^l&A -^JLuij {»j>«-a ji) yUaj ji ^1 

fr ^ a t il i j ^ '*** 

• J—U.)^ 4 i,i A il l 3 (j^ aJLmi^I ji Jjij (^^1 

1—inijiJI 4-iA^ ajt^l AJL-ijll Jij 

.US^Lj fjM ^ ^jAJ ^klLkJI ^1 Lij_^iaj aJUmjII 

^j-.^lj JIa^) ^1c> JC. 3j^ ^j)> »n»J frLirtoll tjjk ^Ilauj ■-“ 

ftjllijii jlJl t * . uir ill ttiUj (jA VJj Jjtliilj jjj Sjiill 

f—^^—S I Ja_J <.^jj ^ t^LwijlU ^^hUt ^ i^jA^yi 

1 il ■ ^ 

(j—^ Jjiij Ia OLa^^Iaa aJUaj UJ^ iLJ^) J_y4j ji Ulj 

oUjIaaII ^ >-ij*j ^ (jJUll jc ^\:Su*^ 

J—j 3 —tllJt jSIma ^J*j ji ^UvJ 

j£ua)) j^ ^ jj iiiljj jj i^Luijlt Jj*^j 


.VLujj(\) 

JLi3a,l A^jj ij.jS*j U i^i jJ sf’W ^-(>ol^ "-iSW A-ilS J —■* Ua 
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j AajLuJI t-" <1 >«'*»« (j^o<JI Ja U^J 

Vi-il •^a'l. /'ll 

^jc- jI^ ^J aI^h^W oJA ljpl& 

^ ^j)l.Aw>l (IjJjj (jjjaUll JLlajVl Jjj ftljV JLo^l 

^UjIIj ^J0»4 j^ ^ (Jt* Ajl (uIj^I 1^ 

^ i>^i 4j£Jj i ^ ^ V*l W W * Y J U.alC' \jaj 

c} ^ (3^*^ 

V( ji ^ 4jm ^ y i Y ^Ici <3^ aj^L^II 

^ A^Suii^l ■'tl • .U '1 jiat *fca ^ ^J^ AjUj ^3U 

.^lc> AjLs ..,>^^ ^3^ tli.iijo iAj^Lall 

fj\j jj jjSIl ilii^jj^ V) 

4 A.tl^fe. iJLai 0U^ Aj^LoA pI Ajxa^ ^ 

i 

( > > «‘« W ,.#—? <«-->* 3l3*' ~ ^-'■yt 3>* '^AJ J 

^Ij^l l^jAM IjA AawiI (JJaj tA^jsll A^ljll J^wJI 

L _»t^ ^ jjjl^l >1 ■ ^■^Vl ^jC. IjjLAM (3^ 13 a 3h* J^^J 

ajyu :Ajlj 

t J^W a^^waJI klJjluiH ^ O^J 

(jl j-j:UI (JjAJj ^3^ ^Lua^l 4 ^iiMI ^3^ ^3^ 

AjjljL La {J "-"' V I^J (I jljAA ‘ *'«•-'» AAjAJ t‘‘liS I3t J j^^AA 3^W 

^l_C. JjLu Y * 3^^ ‘^3J^J^ 2 a^i-«. . ^ AjJli LaJ liltU LaS 

Jij 45^ 3^W *3^ U^ Jl3jc>l ^^«aj.^lS^l iftwijll tJj53 YY • • i 
(Jja ^i 3^^ (3^ ^ AiAiUJI a^LaII 3 (jl 

al^ A—aIaII AA.k.a_JI 312.-,lal 3)^3^ '(^ <^^^3^ ^ ^Cjtjlui 

nio . 

. U J'-;*J^ 


194 



0-li^ ^ Lo Jjjj 

_)^Lj tilJj 

nx) 



J)^lj JJ 0 — 0 

4^.li^luj_-Q ^LisJl Llujl£ ^ J“^ 0^“ 

jj£-ai j ^ix. Aij^ \g j A ^ ''^j^-iJaij^r i*_iAA-<ji ^ ' 1 

."^UlII f. 1 .^jA CjLaA Lt-u^Q ^.1. ^ ^ ^ ^Lc. o^^,iLftil ajlxjtAjjl 

. >ila A -s. \ jt ^ 0^ y.^ I ^ 

^Li__ij J_J1 aj (X) ** Ig X c-^_^ (A) ^ o^Ua 

UajljLA Ajj-Js> Ll^ OrJ*^ j:yW ^(^) —? 

jjSIj oJA Jj*^laj ^^-] A J>c- 

fcl_g_ic. ■-'' ^ ^-1 > 4 1 y^ IAjJ^ oJA jAt ^gxl' 

1_jjjjjj iA _ILaJi 6^1_A ^ _3 _Sj» a\\ A^ ^ ^Jiau-sa-aii A^l ,a"i‘^V 1 j 

La c. ^ Jj t .‘A 1 ^\1-^.Q ^laj LqJ jc-j| tLa ^ j_j-oIj3laj aJL<u^V1 
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-jj ^ tdJi jt ^ jji t(^U.Ma JS *7^^) 

Lc iji Ij) ja«>a JLaiaiV' J ‘{' “P :ljS* 

jjj tUiJl AiAjjiAj jjL jS .*^jj ‘sf*“) «j^ 

'^>— s#—* P ] ' i ji—^ Oi—? iuiUj 

J . I A i\y J»\.na ^ la'i* »ifc j »[0.5“{W Ji 

ih^Ju^\ —ic. j-i-jj ^ (jUj*i!l )Ji» tljljUaS 

S'■-<■ ji!5) ‘'^'*■“ jj*J '■i* J j 

.(.... Sj-s 

A tjc- ^Jsjw,* j^*l ja'^ ^ 

^3jImJ 1 P(A) jjB Lijlii lj)j iX A!-^* 

Jjb_ll J ii^jj juia.1 jA J P(X/A) .X JiAiil J^J Jjs A JC 

_ Siiui J _A P(A/X) UjL^ a oj^ 3^ “'.' X 

_ ut ‘ > JJ^i jlic-Vt '.hxjJaj J J»J A (jc- 3^UJI jl 

(JIja ^j.4 1$ jUU liA jJS ^ .iJ a j j 

^llui) ijJjlS 4ji*J JfrUiUj Ig jlill (JJ 

I ^ ^ ** ^ * J* ApaLaII 

IJ «1/*- <L1jiJ 9^ (jjilu >jVL^-a a.iailj A^IjlII 

'LmAI ^ ■*' J' aI^mm 

jaC- «Jji^ .IIusaII jA ^'^j) <—ij*j tAjuJiSlliJ ^jaUAB 

A— jUia,l Uiail Ljj^J «(P(A)) jjUa _>mij ftLyull ^ (^ 

^ji__k!alj ^ B jjjxnTt — 4^^ tS^ ^. V) . ^>B 

^jic. ijLrAa^ (^.^1 jUajAnJ iliU k^aH ^ImuSI (jA ^LaBj jjJj 



" jdaW 


ji>t£ jijjli jjslIa J^aM I ja P j 

hup;//yudko \v sky. iteiA>ayex .hi ml 


196 




1 (PC X I A) v^'-^ 0^1 

Aa__>jL ^y- ■'~‘ ,^5^ ^Ua_^AdJ ■.'*'1 it .^^^1 »Uiull .la^ 

JJj—II jb ^ 1^ j (P(XI-A) (jrtSI 

» 

aj_& ^jA I •«-. j 3^3 tlSjU^ ^tfl^oli ^1 Aji& 

(1.2^ i^AJ (^>^1 (jUa,^ ,,5Jc- AA«!<Vb -b-.‘.^ll t_ *«^<ll J 
V-i >-« J>JI UJ^ ^Vb ^ ^ Ajl 

b—jJabj l**^ * ij—^ J _«* (jUa_^ 

VP(A/X) -j 

si^l (jbb dljSjXid La jb^l LjW ^jLiCtll ^a 

Jji ^bll A 44 IIC Cy^jfi ^1:^1 y ^-»-* ^bjihl IJJ i.rli^A 

J^b^ 4-1- .:^ji ^1 bik ((jUa^^^ulb 4 |^| 

l»_^«-- 1 Ijl 4lj^...1 1 ^. u.\j 1^ J'^J (Ua^ (_)^Ijj 3VI I^ (jl 

«ol j^l ^ * I * * * ^jJaii <C-jA^A ^jA V-^ t^ljVI xi-tVI yA\ 

tfj^C' jAAA Sl^t laJiVVI a^_);^iaJI ^.j.iiftil 

^Ua^^^uiJ 4 ib-^^ ai^^l \ • 4 ^jJsuj I 4eL 

4 ll ^Aa »l_^l • • ^1 Y 4f-ja.^ a 

-\- a ij .P(A) ! jjUa^^)jui_ib 4 «l ■ aa all ^J) 4jaaU L>^kb4 ^ A^.jA.y « 

IcLllc- J'*'^ ■« ^baull -J‘-i4''i ij^AJ AjLuiSfb ^aytAll 

4 jjl -a ^1 yj ■ -a j «l_)<al A • ^t>>n J I AC^JA^A 

.^yl£j 4 jl>^1j 


4 lll.a a^j.aa J ^ ;t • ^ ■* al^J^I T » |» I J 1-^ J)4^ »« 

• AamIj 
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P(X/A) 4 Cj\jL.a^ %A t _jj!i ^ I if’ 

O—^ ObL^J jji si ^1 ^ o. : j ^ >4^1 

^ c 

.^_^>iiSij <Aju«Ij A^laJ ^.iiU j y-'' 

JJ-—a ^Joll jUa^ si^1 A,^ 0 . :j ^ 

.0-^1 

P(X1- jll > %^,l _J1 V-i ^ ^ 

jj^ si• — 1 ^^j*'*’ Xx^^\j ^ U« « 1 \<A j 

La j * Jjba_>*^ir 'bUb^A Ja^ * Jj jLb_^)xJlj 

jc. i ^ jAa^l ^XM)U ?^L^! ^j^ijL^lj ^UajAiJLj i1iLjLi-!X* 1I ^Luuil 

lAJI f. L m I il l C- 2 Ai ■ fc _J Ai^iltll J 1 Ac JA^uoll ^ 

<J L?J—*j'—^ .^Lolb V,A ^La.J Ij* Liila*j ‘(^LaJ J^ljLni.1 
t^Uaj±A—lb Jj*AaJ ^ A^ ya jUia.! frbdSll ^_ya %^ • Ja JiSi 

jjjb A^jj JjSlj tl-lJa. ljbia.1 i.&aj (jaSj A^iib ^j bllj 
t5^! ^ A K i rtA ll bijjj li (JJaB ^jl :Jjii 

<3,>—* ^iaC. AAjiVb ^umH ijc> j l-<-'A* yi 

(^La_J 1 ^—SjJlll ji Ac.^AajJI A ,y .ullj ^ Ajjj 

A*—iVb —Jl jl^l ji j^b A^jS ^jJajJj ("lia t_b^jJa (jUa^>*Jl 

"..S—ic-Vl ajia\ —i-Jb >^ b . nn ^ ya^ ^Jc. aUl^ L» Ijl SAjU ^Jic-l JjSj 

jUa^ jbb (^j-ii ^jb ,j^ ftlLtfili jjLa 


0““—^ 3 «--t*»> aI bjAjj SjL-aIi ji ^ ■ -■ 11 y ijAj I 

.«J4^ ajSi ^PjVI 5J* yi .flc. 
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Aj >K*i^ ^jc. (ibL jXiJu ^^jVI JjVI 'iiji ■- 

<■ »l AKi*io ^ lj.^iG ^ _^l 1 j at«U* 4 ia<< J 

V^lxJI La4 «i]l^ ^ La 

:<^VI ^J^UI JAliull 

Lll |_J4^ ^jLlU ^ ^ ^ 4 

j) 4^L_*J1 (J>—C- L_!‘jl£si J;U^ .^j\-> <Jj1j <t;;• ‘j J jjjiuil 

Jjl^ W * ^'^''|‘" ’* lj£ La I jl L ^^tJa ^ ^ 

^Lka—^all Ijj IV l.A.LlLa ' ■«' x-^*...l ■\»>«..ll 

i-U<as4 jC, lliji t. V jjlS jA j :jLaVI (^j^LJl 

JlrfM4wil AjLxJI IjLmiI LuI ^Alll ^Lia^^ JLiia ^) La^j 

ol—ak J..^ -|.,.lJ iSj^ ijfrVli ijjLill LijSs La^ JJjll 

1 jjl.i*t j) i<4.A^ A^li ^ ^..a\1 l 

^ Ka —!la^ V ijj —IL^ (3^^aLJIJ «Lua^yi (j_j*aj^ ^>a j4<-ijljJl 

A jji .j^ Ui^^ »"(j4Jla4 jjjJALia* lluil LijI ^jSJ j 

IjlLni ^ 1 ol ^Lj Cy^ Liijl V L)L.^S1I 

tf* - (Jtjj W * < 1 tjj^l M 4 1 ^ ai Jjt i»j^Ull (^lAa.Vl jl ojJJ^ jl^Vt 

, 11■ -j■ ..1 -..I i^yi jjiyi ju 'll -^i ja4uiI 

. t.Laail ^jp ii ( ^ ) 
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JijW ooUjj jIjIsSmI 

jjc CxA 

‘.' tj *■« U%1 •%<«i Vii l-ldJ La 

_S ^ Xiifl ^ ljuk IjLo! ^j] ((^aVl 

*^^llj»aU <ii^l_^yalr (j_jSj L«^_^ t..UiaB (jjSj Lu_j K iaa H 

^ ;«i jj ^ ^ jci vii. ^ ei» jM yri'i- J^i 

^ jju ijM lP- 25 t AjDUjj <-iJjj 

^ *■'*- ^_JilaVl ‘. * ^*'**" 4iiaC> ^Vl (J^j ^ 

frlj_^Vl Lj Ja—uj <^lj CJ^ 

(j\_9 *j*^ *^J ?~J^ ag’Vj*.- jW ftljJliVl Cjj^ C)^ -oi i^jl -tS jiVl 
^ ^ ^Ull (jj^j ^j^ac. (jjJ^ ^buLoH JLtcL 

1^_^ sjjlj AA^^IumII (j^ U^J .«l^Sfl (j^ JalS %V 

^^J__u< j*«-^ 4jLuiVtj ^omA (jtl^gjUll 

j_jjj Ajujj 1 ^iinaA (JLo&ij {Jl jLjk^ J^jlj 

% ^ 4-1 ■■■ .\\ CmI£ LdjSj iljt^jll tJ j - ? “’'i * Cfi" 

_J I ^aabJI Ol.jluf. ^ t JA fjMM ti. j JjU ftl l JalS 

IjjLt 1 rtVja ^ j^° JU a^ 

jji—j ^. .Mij (J <jd ^IjS (.y^ ^Iaj (jjSj ‘-r^_>^ ul^ 

(jL_i (jiU^La ^ A^a <, a^^*ltM4\l (jj^ U^J '• Llj^i iaa l l 

^_j]c. ^llill jji ^ L>*J tljAia (JjSj (jl (jt <..a5u UJjl 

.t^ oj^ > ^ 1 




(Jjb_11 j_yJfc <jj*^ yS-iU iiUj (JHa 

(J^IiJI (jli L» ^^aljLiij (j^ fAitiwJl 

—M jj-j — ^j^jV^ (j^j “ “ cj jV* 

(* 

1^_A (J£^ La ~ U^ ^ VllnV) U^J 

J-'ig- l.i^ La — ^^yboUl C)^J ~~ 

(JUc-lj ^ j^l^l L L« jaj L«Lu ^e^l (Jjl^l 

■-•^ (_g--)l <—)-^ LoAjfej t^j!i]l (JjUI .^l^lj t* «j« > hH (JlJ-^^ 

^ (jV *1 e.l«ij 4^1 ^^tJiij ^1 t .i^L^ 

.jj^Vl (>> JLjbll ijA (jjjjxll (j<a (3*^^ a JA 


^jLu jjjI^ Ifi^ Ut^ 


?^c__a]I c 3^ (jjS ^Vt (^J ja^ AjiJajil ji) Aaj 4^ <J^J 
4_^jll Uj^ 4(P(X/A) j P(A/X) :Oi^La. jjjjLa 
La IjJ (A) ^LJl tjft IjJa^* J Jt}*j (jt {_SAall P(A/X) 

J (X) J-^ P(X/A) 4^^ Lij^^j *(X) Jijblt ja> 

J—Loll (jjj-Jk jjlJ jiajj (jt Ulj <A ^oILJI <jc. 4*Sjaj 

_k. llifuilj ^-oU 4^^ 4tliai.i (J?^j u'^iH 

Jj l_ ‘i M J j^ \ ; ■«-- « \. k_j 1^'^ JaUkll 1*1 rt'l 1 Ulu ^1 ^LJI (jc 

l^—k 3^ujil (_5jiajl Ijl ijLa jjjl .P(X/A) 

ojSjm ‘ 1 j H »«*... I A ^ i^Util 4 .« f 1 Li'^^l 0^ VLa 

.\vw!^n life JojSj J Laj *P(A/X) : 1 jSi*-. 3iijj ^ 


_L 4_ii (AjLoaJ) jIjSj 4auijJ UJ^J ^L»11 ijfi- JjA^ J±i*«a ^ y A. a i jijJJ 

aA_A jIjSj ^*aj Ia «*>JP <—ij^n JaLiill JaLojI jjfc 

IkaJI <JSj jji Laj t jI It^H (J^ S 
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ja\ ^ jliJl ^ pJUl IjU ^j«-4 (ji JJ-^ ji Uuj .A^jaII AjLmII oj^ 

jj “j* UJ^ I jl ^ <1 jSLi V U^J cJ<-»^ 


Y^jiil OjSJI Jijja JtSkjj Jfc 

j_fr ^ A ^ _I ^ jjl .iil<aa 1I jc. tf >j wtl Ailj^ JjLrfj 

Jj*«. JjijC'l ‘ * 1 jl ik^lfulVt (jc- ^iSjl ;jl ^ Vl^Aj iiUj <Jl^ (^IxJl 

^ . .....-. jA ^jlj^l IjA jjl ^^j*j IjA (jji 4^jiil jjall 

^-'<- <<*^1 <^1^1 jc. tliaj (^1 kliLuiLkua.'^/l 

Ji CjajI ^Ti^Iajj ‘»JJ& j-» JjSi jaII 4 , \i .ri l l J* jjsH 3 

IjJJjJ_J O^ _LaWVl ts^ 3 ^jc. 

jjlJ^ 4.*«K ^Lull jlSsVl (_>ia»J A^ jV vjj^^ ijji^ 

iJ *^j ^ ■»-^ AaijuIIj ^‘(.5^^ UJ^ A^J 

Ia^ L>^J ‘l? J <—i jIIaD j^ Aj^j (jl^ >*4 

A . ^1 A. JS aIaUa a1«1^ AajIs ^ jja'iB Jl/ iSJj W <4 3 

jJjiLjL* j_j 3C- jil ^LJl (.^AJ ^_jJ1I AJu_>aJIj A^l LojIj .L» 

tA-JajjaJI ^ (> <j* 

(JjJaSj ^jiaowil AUi oJAaa i>liUblAjVlj 4iljlili'<Att 

' A A A I A 

tjj J tSjjL-j O • Aaoj jLiJI A^U ijp >]all ^ UV i tU ^La 3 

4-ij •" ^a.jiS?l Aa l^la JJja> A^iaJ aJoj^^ 4lijl£ 

l__wS/ AJaj^^ ^jWv.J J ^1^1 


■ *» 1_^1j ‘ ^ 

V albj 4 Va^ ^ dilS ^ 


J I'jL 4jaj (> ) 

.S^yt 
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J J i^JSL ^Ull Jjj u 43 ^i]l ^Jig 

(jjjiaH Jjla ^ ^1 ^Ja^H Jjt jjjl 
i-* ^ *> i«v»^ >-*>- J4-Vi (> ^ i^i ^ i J\j aj^ji 

'^>—ii J_-«J 4 ^. K-i . . , J J ^jUil!J iajljaJI »jA > J^l ^ U'. *. 

. JUiV SISU-.J 

# 

:^l3j 4^ eilaul ^•'»> i 

•"^>1* 0-^* jl Ji^wj T 


•t3^^ uN >4?^ J 4ji^ J;. .l.-....-. 'yi 

AJai jXj 4 ( 3 jL. 3 alw j ^ ^ ^1 jjyi ^l 

JJ^*-a_j A —li A —liLi ijjj^ ^lajj 4jla& J jl...^ ^ 

'-•j-^J tSjjfi^ SjsLi ji 4303 JA jjioJ 4j*ollj « JUIj 4jiLi ji 

« J—^ * J ^ 4 _jUall J ^1 jS^ 

4UJI Jc. IjloJA jji J jao ^»ljLai.jJI jj 

J*-ij frUJil U jao ^ ^jL 

ljAo_c. gs—aJI ‘illjjyi J* 3 . (^ill jA ^4^11 liAj ^ 3^ 

>4iIUj ^1 J ^ JjVl OhJ ^ ^ Xii 

0—4 l_4l*a 1^ u L^ ^ al^Vi ^ Ljjii Ja« 

i—-a'>4 frUi) ^UU o^ « : Jib 

^U. l_^ J 4 __il^ ^ ij^ ^ jl_j ^ 

4 Ja 4 jjlL, J ‘o^jV)j oM> UUl^ .ijljLiyi 

ifrUaiVi o'^ M=^JJJ tftUaii Jgij J J 4oUi]l CjljLiyij 013^1 

. J 44 JJ vil j3j 4-4Uj l^V j 
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^ _Ic. A^ Oojc-I ^ l»lc. j’'.-'^'’^ -^' 03 ^ Oj'^' -^^^3 o'3#^ O^' 

A iilJ t jl J, inji iiA jLa AjI^ ^ J jjJ (*^3 ‘ J 03-^ 

.JjLjjll ^Oa.] ^ aJ > a l.^j'l |_ylc. j ^^ic- ^iis' j' Axj ^-a^j 

Gcsncr, C. (1551). Historia animaliuni libri 1-lV. Cum iconibus. : 

Lib. 1. rX’quadrupedibus uiuiparis. Zurich: C. Froschauer. 


1 _aj Ij_^ ^UJl JC. A^.i_j>aj jj J_jL J>?• J j) 

t~\ l .11 J.>.a 1 (jl aJ ^ t\^ sUai-Vl A, » Jjijj ‘(^ 5 ^ 

J_a. ^ _jj ^ _Ij f 1 U-^yi Jail J ojx AiLaJl jjSli l.i£A j 

^liaj V o^ ojlt tl^Ljij ^3^' JaLijjj *)/ Jj 

.Jj ^ « ^jc. 'v ^ ^s-aJl JJ'^ 



^ Ir. A \ \»5 J 1 ^ dr. 3 J ^ '' A l^aj ^O J * 

j \. ^ ^ \^K 1^1 jl j'i vjj J. .->11 ji A-ij.-ra^l AaiOaSl A.<<u 

^ oJljl j]l vIjIjLi'^l O^ CjI^^ >_a_^j t>.l)Ljjix>a 

>J‘> A .y 1 ^ ^ > 1 ^ >-N. ^ >1A I ^IIM (^Ijtil ^3^3^3 lJ-ac*! I.ia A ac. ^^^1 3^ 
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jjc-j Jc. J*iHj J3 ^ OJ^ 

^<iLL«i ^ jjll 3 ^Xa Joa^ (ji <illj t jlx# 

ejl^j <—iiiiSI j ^^*>. 1 jiu 

^AaAmJI ^j)ua 1I Lt 


jjj ^L_mi ^ J^l^l ^) S^U ^^jucJl lilljj^l jlS Ijjj 

<Ja—^1 4^,^—0 I—i jSjjI ji 3 >« - i ^—11 ?4ijLiJl jji ^ 

tAjc. Liu lLL.i> t_jjSj ^ U> Ij^ '^j-^ jl ^jU'v..''i j 

.Uiiil^aj 4 £^jX ^ La 4jc. «^pJi ji ^jL.*..,.; lv.<t ^ 

■ a j ?k£]l jjiU 4«a_jj>Ut 4 xLw1I AS^^&aII wXmu£j ‘- Jl -K j 
I—a vilL JLa (j^laull (JA jJjXa ^X» ^^Ic. 0^ * j*. 

^ > JjC- 3 (Jjj 11 4Ij^L^I ...•»■ jj *4-jja ^ A\<^ ®1_^ 

L-^ jjkill Xa^j ^ jLull X^jl ^ll» ^ ^ 

^L_j*j 'j g ■>a Uawa jli (4Aa^Lill jL^l jj_jl jc la J ■ ■. I'■ 

^ - »i^« (3^1^ t^ji-ouJl Ixl4;tru aU^ 

^ * * i tl (la_^ l ^j l 1* 1 LkX^)3 j2xj ^ ^♦'Vi ^IaII ^^ 7- 

(L_ijj^ Ig.-fcLix Lil ijaS*j ^ill # J^l l J3 Jj Xc La I * < ■* 

Jjj—^J JS-i ^jc. liLij ^Ua Jtiu VXla Uaajl f. jJail li* 

i^JL-kII ^ frjirtll Ja^lj jXaaa jaJj tjjiiiJl Jj;pLt i^Xa j 4ji jSjib 
jaL-a.V) J I La^J ^_)>LaA^I Lmbj j&j VI 

aJC-l^t X& g J I rtl l " J *4i^ii) Xc. 4 , aA* . n aj*ial! ^ Li ■ .5^ I (Jjlj 

aa*ifcbll ^ ^ ^'ya a^ij^a 4j*a^dal1 * l. .i^^ l LaJX 

a^lil) aX^ jbc ^ 4.at.aXa 4A>.^'.^it l aJC-lllI ajft 
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^ M jjl L* jAj \ ti’\*k<a L» Ij] 

l^j ^‘»*-» ^ ‘■*»»^ j(Ji^iiiW 

jj l •'tUS’i ^ 1 jja . ..^yi ^ -«”■ e.^) j AJaAj_j 4 1W a UASi 

^__LiaJ ^ W ^1 jj < j\ y IjSa ji (ijxLa Jalij 

^■«. j » t i.-.'N. S^^ftjLaj Aj^^i>« VJtiti O^J *4 '^ l*> i ia * 

|jj til_jU (iiij_1 i^J _Ic-l (>« jiL-a «. (jc. V^Ua tiStiA jjL 

^L_ij ^1 (Jj'^'“ “' Jaliill <!}* 

l^i. -1 1 CJJjl )j) J t> jA^ jji J ji V UiSf 

_S JaliiM ^j..l ...-^1 ^Ua&l jft j^Llall (jji ^ 


Vi^ 

Vt*/ 

/r^ 

Vii/ 

'tSi*' 

w 





0~V -* 


J (S jaAa ^Jaii j ^«^•>- ■» Jalai ^a<iA Aj 

Ji S*«tt (j] jaA j a-twa.^ 4^1^ 4 Aj 

4 Jlal' t>*J c>* * >.all J j} * 

4a_^JiajA AiafljA 4 J ^'*4 <>A A iiAiA ji*ji 


~JA. . ^ ^.,<« tt J s^ytAJ Aj^a^ 


UM 
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^-AjS/Ij lj.la^ oljj Vj 1 \n > n 1 V J^l-lS ^ ^UiJl ^jj JlUA ^ JJlLj jL-li 

A ^ —Ic- ^ _ i\ir 1,1 4^, ojAjJI (ji-J ljj3^^)x-ft ^1 ^IaJI 0 ^ ^-v J)_jW 

. ^J^iLla]l j ^ jjJail lliS^^jL-a 


4 B ^ —Ic JjUujjj I 

« 

il — ajl j (j_j^ LiSljjj (jl^ t^AlaLk A Si l .11 Tt-oll (jSj jj Ijlj 

J»—! S^J—JoS 1 JJ*-3 ^ 1 ■ ^ ' (jl AjjAaJl _)■ ^ 'l-.“'. ,.'' ^-v ~'j 

djl—SI jjVI iW'i ij-jJ ^ O^J 1 ^'i ^jJaj jji ’c^all ^'■ .'j 

O J)‘ <ajl jjl 

^ ‘ O <SjAj ^1 UJ^ Ia^Ij Ij^ O^J 

^Lis _jAj 

Jjj— oj ^—Ic. oj_jj_ai—11^ k_Jl^S/l ^Uall liiA ^Jiajj Uj] 

^jl—J ^_^Lai]l lj.Vti«,.<i (jl .LjAa^ W^j j)^ V] liilLaj V ^o^laJI 

tA !jaj (jl (j—o (_5jSl j3 . ' . ^''» .,a jA ^ tj-«J >.“l>>nlj o_>^ 

^ — !1 J —lajj LliV I jJajj t-iJ-l?. ^1^ J^ Ajoiii Ijjj 
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pj^\ 0- £^* 

Jljjxj #L_!ut (^jij ^liSll ^ja. Jj«iu -W^’ 

aj j-^MI ^1 <ia ij^ l. Ui i ^ lil^l 

: ^iUB (2^ JiMil U cA^ 

j__aj tL_^j 0*^ J* JaJIj ^,s^^ ^illj^V' 

^L_*J1 frLii i> u J£ jlj i^Uil U& 

I ^ > M Cj jsuil L? J^* t<!j^ Ls UjLfljlj <J jjj Ij^Uu^U A*i»-aj 

I ^\ .-..-.t il up J»ia V J ^UJl ^ ^! ^1 

lj....r- ..^11 tillji)?) jli liLol ja,l t-jf- IjAj K-il>ni yUa^i 

‘ _P* Cf- *-<^ USiljj) J*-ai ^ liitUU ji -ia**#' u} J 

^ t. 41^ ^L»i IjQ>4a 1 7 >U i i i J (j^ J jfcl3ajl jj (^^} 

JS, \'Jj ?ij2i-ilU A*-aU Ujij 21 ^U. o^* ^ ^ '-jjc.i jl 

jji__> Ipl (ji ^piwl (jjl ^1^1 ^UhJl jj ^1L*B ^jc. 

I A Ijl 4_-jLa-j» (3_>— laJ *— Aj*** * 

^I:i__a.j pli (»ja-iB (> J* 21^* 

^ .\J lIjI^j iJa ^_>»J 2^^' O* 

I ‘ <<■■> < ■* tU A— <—jl.i-^^_jB 2 ' J^^ cJ ^ 

V j SJ^l U^J (^ill tiijAJl 1:3 Jji 

^ -.ti 4_il4Jl «^L_Sjajl jSlj tUSlji iia^l cjl^jaJi Jc-L-ij 

^L-j Ijli »j4i Ujc. US) jjV -j' ^*-^*' 

J>L_a. J*—t/A I . ‘Tt Ji-. (J-aaP tj* ^ JjJjll J^^Vt (') 

. ^ Ip 'la « «*< •■ < J ViJ^iaa. ^ ^ jB ‘»3j*;ala-> 
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ULil wj ISj-ix j 4L^j]j *ilj-il ^ >' > j 

Jal il]l S ^ ^.J S o—^ OIj 1 . 5 ^ liiljJ^I j jl^Vl v "l , Wj j 



^ ij^=^ 


_U^jsll ^^jlkiall a ^.>.«dj (jli ijJJ J'N >* ^aLai _ 

t 

ijj jJalall k_i!)lii.l liA j_g-iu^j ta- ^ -fll a j -s uil l ^ 

j A l__lill vjjsVI ^j)u.nll a^'Ntx jji ajsA ^j«« 

.^>V1 


_Ij LIA ^ J_ja-a_jU Jail' :JUiV' ^ ^JlaJl 

i yu ^-^ /' jl ta^'-all ^^ic- J^-a 5^J>.jl' ialillV J»^'j j'^ 

tL_^ljl ^ JljLsbU Jj-iaS' ^^libj 
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J O'^ ^tJa^ 

(Jdi (j»« Ajli *Uail (jiiLkjil ^1*11 (jC- ^^j_jAj 

tjjSi jjMj fje- (JaassI ij$k (jj^ 

(j^L__ll ^UaaJ ' j ■* (j^ (.5^ (Ja^I ^Jj^IajIaII 

^ jl__4j «.Uj (JJ_>la ijc- ^l*il ^ jl^l J& L« ( ci 

v*' ..^■v I 1J *J* jT* ^jUoJ i^lxJI li^ 

i^±uil (^LJI fji Janiil {jt ^ i^ ia< ^Ijl^jjj (JaasSI 

VaJ ti]_^JA) ljl 4 ^jJI La to AjIVI 1£__)A4 

:^3U1I (JP 4^i-* 4pLd 2 j>a4l Utjjj Jj t^JUil LSljjj (jtiA 

^l__*JI JP^ o ■ ^»MaH La (j|l 

li)jj tolJ_J j—lii^ tilji t^) ^^^UAaiJ (^'j (^tfjjc. ^^jLiJl 

ft j— l)~~* ^ ^luayL ft^ fl'>'i oj^^aas 

2jLaJI ^ dfljA tjjSj J (^ijjj Lftj j* <^*-P) u!j 

.(J.«xjlj (Jaa]! jliii.V LojIj ^ . 1 J J t^LJI 

o ^jj!L^ JsjLmi jfUiuiij jfr ^ Vtt - J 

J ^ • • • j ^ jJ • J^j /^i ^xijj *^11^ iAj^l^ iCA&jiU 

,^—» (JSj JjJ*^j >- 4 ^ lS JC.J Ajlt Ja^ij ^jj *'jj*A^ aja.j Jljfi ftU ^ 

■ ^ ■! ^'*‘ tlajlj t^jj^AAjj JlSj tJaSi *t^lAl»A ^linj* 4 aa tli9^^uuit A^jUl ^ M 4 ^- t ni l 

A-tiAi J ^^lAA * JI^*‘'‘}J ^"VfJA.' ... ^h^ai ^IftA 

."SlioJl 
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(jj —^ JaL»ji ^ 2uaj}^ (ji <-ij*j {jVlj 

'."vtajlj ^ tfiUa^Vt ^1 Ja^l ^ ^^-•>■1 (jSlj ‘ 

l_ji \ < !ni 4 <1^ ,a Lo^j ^ -«j >«11 

^ jjUoll ‘ ‘<_>L>«''' ^j) tlj.Le. 3jaj< ^ '«! .*.-i< *^ 4^ ji4‘ij1 l iM jj 

«Ua^Vl 

^JL_ftil 3 ^jjSj Lo^ L» (jj^ '-Sjaai 

oJL.^. ^j.'j■"'*>■' ^jl tt./nj ^.aK-^ j. 

^*y\ iii t < J l j<a 4j] |Jj<4 ^iLajll ^1 44 K.*.a 11 

i -a^iilJI jji ^^j*j Ij* jl ^ <jj^ -^J U* 

t^—s) 5 II (,5—3 ^,,'■»• - jA ^lUl^rtll Jji jl 4j«». .>» 

—Jl ^ ’'■'I CJ^ _W^J 

■ *1^^ 4 1 ^ ^M'lt ^ ^. .id %ti 

^■>j4.A*'!! ^■«^j ^ Aj) 1 ^ ij^-*" Olj ^ 


Aj^l& ^ 'j ■-<*< ■-'' J .J ■ ■'^*^ I Jj 1»U ^ Vi»'l 4 I t ^ .., ^*1^ n 

l) ^ ‘ *> ililj 4__2_,jil jl 4 ^.^V~A (J^i^iiH _)iajl) •* Aju^ 

(J^»*i I. Ill ^..j■ at ■s.’y 1 1 a it ■ a t -"jj '* '■ (JS 4 4-».^' Aju^yi 1^ iy'ijj ‘-^'' 


^SJA^|J Vj •ilLoj V 4.*i\l'^1 Aili ^pSi 44U^^^I U^J 4^5.4^31 j 

AL_^^Jaj 4^'nj ^j3 (jaUll La^ JlJtll 4 jli^ 4ij& 

Jl rtAvV I (jl jc. ‘ jAI 4 —ulTb Lais 

tn t> t. aj» I A JLaAl (_>^l ^Uam t-jIjjU ^1 (j,»l ■ all 


J^llll lUjJ LaLaSitl V -Jll^ j^UI llkaa ,^1 


^*1^ iVlW Vlrtll ■■« - ^ < 4- ■- JP^ aJ.^^ ^i1 jH a_^| ^ | 

^ a ^ j* ^ • 1* -ft t**AMj£jLi4}l aKa* .aU" aI&j ■ ^ '*- i^ cLJafrl 
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1 >»a'> ijV Ij ‘'. (j^ {*^ U^J 

A _ill j 1^''" ^j’U'i.,'' >..■ i*,^l AjjuuILj JL^l sliA ^ cs^ 

Ij;_tL“'l '..<^11 ^jc. j^l Ojfk Uu^ U^J CijljLjc.lj 

LaAJ_^1 IjjvLiU—a^ jjlj3i£-a “^1 A K >m«o11 j tlaxS^ 

LliJ io^lil! jl ■ ■'j ^^^LaSfl ** g 7^ j ^)^V1 Ia'u.i ^-asII (j-fttJ Aic. ^^^L«SiM 

■ ' ij—-* t^jlj 4j_$j;i.l ^ *.) ‘ "^ J u - ViaTi l i-JAui 

•J^^' iA 
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.4J ,J| i jl£^ • j Ki'i . i.< . • j''. 

ki jJaiJI ^ »jftUa j 4 ' ^ ^ aiaLUl 

• ^ -*«^ ji 

The Ixnidon and lidinburgh PhiloMiphical Magc/.inc and Journal of Science. 
I (.5). 329 •- 337 

^Jajjj J\£-iV* jx 

<_>i,l ^ ^^Uiall V . rK^ I cIjVL^ 4j'^*S* rSLaaJl jl 

1 3-^ 1 -% a l j) j (ftl jLmII ^ 4j^ Ij^l sift JjS/ ^Ij kiUjj 

0 

i. Y tj I j& jli t ^ III nl all JliJiV I e I j^ ^IaSajiV I ^ _jiJl I Jiaj 
<J aT a (3--J^>ia ^JC. ^IjlD ^ La <■ 4j j^U AjjSLo ' " jl l^Ljal 

. (_jjj>iil vi^l^i ^jc. aIul^I j Cal 

: ^JIaH j 0^1 

«l__«lc jlSajI 4jyafiLJI JlSjiVl Jjl : J^Sa J (iU Lj^j 

^Ic. (jSJj 1^1 jll ^Ic- ^ elad I'iAAl .^'\ ^ 4,_^«iijll 

(j.>^ (j^ lliii V aKi* <1 j (J-’.*"'^'* LjaJ jA 

e^jCall J^la ij^ i-jrigj'fc ja^Aj-JI e. ^Call VJ el^VI 
j V' a Lj LiW jl dlj Jl^ ^iio3 

(j^ jWI 1 Aa^aallj Jl^l dliSj ‘(JjJ ^ l~i*3 a jj-<srfJI 0 j- *'*11 

cJlj— JaV l fl*ij ii il i.i *> t _j I m ^ ii ijl^^ A , .-^1A Cjt^ i'i'u.i/i 

I I ) !■ j8Aiiii<rll sAA ^j3 3*!>Ii I iiilll ^Ja ^ '* * A j. >aI1 4*'1 ^ 

jJjsSuaII ^ Ajl (^JaLolall ^ jj^ui ‘aK a Ij* ^^iiaLalall 

j—iJa ^■' ^•»'« ^ 1*1 aLaU ( ^_ya^ \f .jCa ^JaLoIall ^l<^ 1 'l..a...l .l^a^a 

^ —lc> I '«L>tt . .1 ^ IjLa I^I ■ 11 -■•II aA IaAj _ ^-***- ^ 

^LaJl aAA jji j\>3 i ' • ^^)ia^l 0 ^ ^'3J . l»l aUII 
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o'j— ^ —i jj® uJ j-^ JtuM .V Vftlijj 

j^iJl MV JjUl A^Ua Ujj gj«^.i f' ■ ^1 ■*■■*^1 

JJu_^ l_«^ ^ ^ ^*«» ■' t A ftK-v <jlp. ^1 '■^ 1 

—!) fr J )I ^_ I 1 4 . > (Jj^ t jjVlW C5^ LuOutlj 

ijjlil iw j -^U. 

<j^ ^Uaia ^4 j tlj\£.l^ (3^^ J jl£-a^lj Jjli 

^1-^jUI J^__9 *1 Irt J h'j^ a ah-;. A Ij)^ i*- 

: jll ^ (jiljjj Jlji (illjjyi 

(_^LkJil j' Lii] Vj ^IaII ^jLaj IjA^AiiAl 

(3 f - ^ ftH ^ jLoJ ^Lii AS^i^ La k^lijkl it-L^I jaJ 41a^I ^ <IjIjI,mVI 
J .iiLj t^iUjs i^kj Oi^La Lil ^.luijllj ^ 4jlj ^LtJI tj '<1 a^LlH 

jSj—^ jJ _jl 4jl ^_gjc- jj jil ^ LuISjXa ^jl I JjSj 

frlAafr 4JaAj 4^ jl ioJaj&al) uLajLljaII ^Laj I'-s. ■» 4awiAjl 

^ 1^ -Ij 4 j*>i1iL,,JI jj,4 4j.a-s.ll sIjIjLui^J 4l.atssll 4 »<■ II L a 1 <1^1 ^ l.«s. 

—1) <.1:^1 lyi ii iol ^l£i4 V !• ^ Ui aB jA l-l&j — . i. >s..ll^ 

e ,^—^1 Ijft 4 jt 4 LuiiA ^ Uj-ij ^^aII (jV 4Jaftjll o^ V Jj*>-''j 

^ -*'l ' -* 4ja4a.aA!l 4 aIs*. all (.Ijl_^Li^'yi I ‘'4. ^ .-s il l t 'll S a 

.A^UuLaII iiliLAjLlaAll Jj- ^IjaAAl) 4lsAtH i 


\vww.l«tolab.orgl. ^ >44 ._>:a»j ^ j^aj (') 
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<_ 5 — Ic. kiLUl u.iaw» jS]j >dxfk.aj Jijl 

ftl jj ^ kiUu^J k>jjia Uajfr ^jioio Aiaii ^ JJ « jliill 3 Ja-. -l 

i3jj j ^—la^l (J^lj j'l jail ^Laj jS! j (cUmJI ^JaEall 

.<ilu^l kj jlaj v^iJj ■hj’^rtll j! ji^ 

^jjj u ^ Uki^b a^aj ^^yJ jsjx «i ji u ji ^iUj jisi j 

^J bl^i i-JAaJj k^Ull Ajkil) <i«aJI kliljUiVI ^ ikjjuiw aljj ji ^1 
*a J* b» (juJj AaS^I L» ^ji k.*^j%j kJjLU^I aAA jjSj 

j" ci' j ■< > > k i l 1 m ^jiibU o j^La 4_kba A 4jj^j ^ Aj j 

tAjUaaJl kijljLiyi J i^ ..i 'v jSxj jI£11j k.*nxj 1^ 4 ,y \ 

kluij Jiib UjjLa Ul^i jjm ja tiljji i i-jjsJI ^ jj ji k'i'i< Ijl j 

jA jl£ k^ kjj^ 1 ^ kkk k^j^l 

: L4iI.mI^^ UmJ 

4—U^b Lmj ^JlMJ ^ jjjll Iaa ji jiill uL (.^ jj ^ 

UJ cl> ^ 4 al l ji4 tJ4jli 4^1*11 ^ aLu ^J^ b^Lak-al kill 

fj 1 4 i 1a 4 J k I k-^ 1 1 kfc_ll jLkil^l jj ^AIAjM^ 4 1-1 J k^ ^ ^ 4 A jl^ * -l l 

—a »j—* 4^^>i4vLjJI kijVt^ ». * . tAf^i jl jS-4j V IaSaj 4k-ijj IkII 

‘ ^ ‘ kljl 4 l*k l 1 I i IJ 4J»rt-^ II kibl jL^yi k kl k ■ ..^ 4 k k . ^ SjSa 4 a k«-k.i l 

I— il»> j jjl I j < 1 II I ^ji* 4 tfljflll aAA jl ^aI La jSlj ■^-k'k» t i* ■ i-^ i 

iS^, V ’ V kl>^ kja^j 4JL^ ^ 4jilj9 IAaL^I ^ (LlwI^aJ l ^kk^-- 
^U^J tbl^i kljAab ji j£aj ^jaljaJ] ^AaAA ^ ^ 

<J—^ t3^J J-aaJl Vj * kii j V (jaUll jAaoj ■^Ji j) 1^-all 4 kl .^1 

4»-jjVI ^ji (^Ic. kiljl jUaj ^ jj j j« . >\\ j»^l 4«jjJ jl 
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Ijji-aji iijj S AjyuJoJj CJjU^I ja} 03 Ji 

^1^1 t4j La Uajla^ \yt,iSai ^jl -ij 'i/ LaIs Oj J 

ij\_ e. tV j>_k (ji Oi^J ‘fcliLajLiJ ji 4jai O^ UaLo <jj 

O—^ iJj^ ‘'‘' B JI aa 4jL^| ^jjLiJ 

.l_U__)jiJI ‘*'jL,.W 1^ 1 . a.^j 


AAjC. ^\ Ujc. ,,. JjLi, ^Ijy ^ J‘^ 

Oi^J tSjUJlS L^^paj At j4 JA jyj^iJl Sp^-a <.iul£ 

»*'<-■■ ■"" <iUj ^AuJ^La <,5^ 

(,5^ a1j 3 S^^Lall <., >\> _5 ^i i t\ ii i 


O'—M^ O—* ‘' '^*J ^ j£^^l j^ JL&il <.al ■'ia, JI III i_D^ L>a ^.aII 

t t t 4 t * * 

ajljjjil j- ^ ^Ljlj .^aull jji J cLli) Ijl L^ j tluuj 

ij_a ^ja^llall jslJI I.^ ^ 3 *3.^i*Jl ijjji^yi 

_jjl Hlj*ij\'l ^-all J,'J‘ OLji jJ 

jjl (J_^ ^ ^paII 4tLila“ Ll lii a'll l 

Ja_ia >-' |j) 1'^ t^^j‘ UIIapA ^ 

1^ ^ a^A Ai^alall a^ JaLtlj ^ ^ 

< < « t 

A(ilb& Lo j] V J ^^4 


^jlLA^ 4^j!L.a^_U 4-^^JLAli A j;^li3 3 jliiihft A4fr ^SA inH ^A( ^ J 

^aV ^^hltJU ^TjUj^uM j!±!^ ^n4'*hW ^J^V* 
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^ i^^jSfl •^IxU 4 jUj^ l 4jjj_^lj L«j 9 ^ KK.* ^ ^ *tl •«* ( 
lil 4 jmJIj j) tAjS^ AJli- «jftj ?^^LSa. ^UU Ui- ^ jjAi ji <_sj*j 

i:jj »v (»i ULia. L. i:^ ^ V ^JUJi ^ ji‘^j j-aj ^ 

Aj-^LlJI JL-ocVIj > Uj1*j ja Ja (Jtoj 2 j>*j]l J 

(Jj)iin ill y—3 iS j iAix^ Ia IjtA ^iu ^^«ilSJI 

>.ij ^ ju-aj ^ JbSs ^ LJ ^ ^ju °jjc. yi^Vi J uun 

jD ■■ «h-= > 4 ^LJI jfc jiVi ,j,aa-ili 2 jj ^.yi<;:ij 
1*1 jj •> jll ^-a]l Jiy^ AjJjJ Ijjfc »*'a.*< 4K.^.M j 

^ •'—>iU i Sj iJnSj J^ ^Aiiait 

vL—aJ4 iaia JjSi Jjlaj Ua. *-^J*J ‘-^ JI^aJU 

2 j>»ill ji i_ij*j J U1 tl^j (3k jt^LJ ^ ji dlj ?4ajU 
c)-T? •> jM (^5^ ^a3S (3^*^ AJShwiall 6^ j ^ Aaj] 

‘«S^ */* 

(Aaiia jLy ^_p y l^j Jkjj (jja Lijl ti-UL-.B ^ j 

(jU AjS^ lAja-J Oja. jSlj (frUaii V ^ tUji3^ l^jua (jjUi 

!jj)J kj|j J-a*JJ *(>f^ ^ Xal£ Ijjl (jjSj V Lu-J ^^1 
(iJj^lj jJJAjli <liiaj (^l (liV^ajU tilb ^ 3al3jJ ^'.W. 

♦ UjIj jjc. aaSI ^ ^ijLJI (ji JjAa (;>4 a 1 Uj •,«. y:^ ^ 

: ^ jjld 

(_j—-j]) 4 J<J^1I (jc. U] >..^ly*! (.likli^ jj! 1- ~a'< UJj aI ^y.. 

t^J‘a *^ * ^1-1—a j f,\ _li <..<11 mI jS^ >^'<^a (j! jll 2 jLaj Vg-J ^ j- -«» 
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^ "tM-i. jiulj AjlSj Sl^ ^ *Js*J (^J jUi^ll 

L_J_Ui^ eljj 4 ^>Jx»J 4^ Ji*^ 4^J S^sAall 

4_) ^ iCuojU ylu k-u£jS 4j£lj 44ja^ ^ LaS iji^ Ij CoiJj 

^ LaAI^I ^ ^Jifr ^.oll (Jj^j Ajlxiil 4Aiu)lj A /tU X4i>^ 

.Ajjtii^ aIjI jiL^I ^ Ax^^La 4^L^tjSV a jainiftB A^ ^AA ^j a > >i 

• ^ ’«^ ■« ,^1J a1 (3^*^ ^ ^ {J/aA la s f’ . l ^^>J I^La jSlj 

jti ? ^1 ^1 _j (jdj£jua iJaj jl^l jt J ‘ 

<V^ ^ -4^^ j jSjlxII JJ V **'j'*^.' *^^^3 aj^ JS-iHl AjIc 

aJ^ i_siaj L«j3j ^.i^jll ^1 i_jlil^ Ja 4 JjA'ij ^1 iilLl 2xj 

^..j<. ..H ^ 1 ^ <K<^4 ^ t^xSiA (j1 <■ aiVi^l VaJI^ ^ Ajc> 

A^ ^^4....\ jj (l^ljjj UaUi r^ L>ul J^i J 4j^l AiU ly 

fj^ .1 ^ «.Ua&i j 

4liUi__ija4.j A—jiajiaij ^ j—ij ^—a C U^ 

_jUadjl j aILslJ a^ls'^l IjJ aIjI 

^JUtD ^ Jcliiill (Jx^ a^)<UijL4ll W W jUsujilj ^jl 

.A^b^^l (j/a 

^ a jj ?• J'* J ** ^ I 'lAl A .al t- (jMaslt I j/b (.la^^Jajl 

^jLaiil »Uj 44lsl^^ «ljj dij^ U* ^1*11 ^jLaJI 

iJ_fLtjj i^LuJ) Ijulxijij ^ lliJ (j* a^(I jL»j1ji-<J! (3iJ^ CP" 

_j y"- 4Aj1iaxJI a^ ^ 1 ji^ic. (.IjImA^Ij ij^ 

(j__£- A^^^Laall Jais J * ^ ‘*^ - aLmj (3<axJI 

n * 

^ 4jAxil 
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j>mji s juj 

J IjA :cJli j) t^U, UUI Sj!:L.i J 

: jx^Adli «jSjj tjl ^ > >t sIjLIjjII 

ikluL^j 

J—^ ‘ j^ ji aW. ^Jjsll ^Ull Jj :ljj Cila 

^Ui«j ALi^l ^ ^ y, U JS .UUi 

. SijaJI UGalS 1 jjill j^Lijllj 

T t'iU 

.^jc. ^ jjals Jac ^1 

'-^-J-^* fJ*—c- u) ‘iija.Vl JjteJl jc. jM'.-.r. ■-,-.i ^ 

JjiJl jSJj jj4]l ^Uil y, 3^1 jc. v^jc-ij sjlil ^i yjs}j\ 

* 1 *1^1 ^ ol LaJ^I IjI 

:3JiU 

(-^ J—jl JaLii ^ ^l£]| jj ■«I...,J y 

' J 3^ a 1«^ |J«J) ^jWi i II j La iJS j «La^ ^_^!iuij 
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viJ^Vl JjisJi o' <^' J<^' O^J '^' 

.‘’Ua 1 & ^IjJI Ijft i_Ji* 4 j«)I jJ i>Jj ‘ 4 ^'^ O^'^ 

^ _a Jo^aii—ui'^l L_ia. Ja-o jaI AjI Uaja^I o' l.i£Aj 

^ _11 L—1 -■» jlc.^^ ^ o^j j ju j ftfl lifc AjasIjaII 

.AjAjjisi 

^j_Jl j6> lja -4 o! ‘'■5^ O^ L?j' <3^' ^r“' 

J o- ol^ J\ ^ 

1 ‘l-^l -v jI ■- i JlrfAl 

I^J ^ ^ '~^ o' 

IjAj ^IaII ^31^ 4jj3l£ (O^ (^' JiASj jc. >. ■ ^'''^^^J V 

jl • 3 ^'^' J*-«^ 4 ^ J o' ( 3 ^*"j (jiiiill ^ J*A 3 4 ^ 1 a 

_fr ^—ij&i Ia jjl 4^1 j ^J*-* 1*0*^ 4^ ^IaJLj Lu30*-“ 

lj_A ^ _ La (3—‘4J^ (3*" '-^ 

4^1 3iJ^ U^ •^-jJ^ ^ijL-> Oilo^Vj 4J^ L-O-lij ^j^Ajll 

_9 >Mr^ "s 4 jii—ij Jj^i»j L>* V o! 

1 i j ■.. «‘4 4 - aj jLJL ijSaJ 4^^ja.V' JjSaII j>Jl* 4^^jAjll ^^JXA 

^a 1 i 3 ^ 4 j^ W -^j o*'j^ (^' 4 ^^ Utt^b j) 4 C 4 UJ 

--«la .>11J ‘ ** ‘1 ^*‘‘*« *11 ^Lxi l^j^AJ 


^ _a Jl£ jVi jjsll 4i>^lJ »ji Ailj ‘taa 1 jl*SyW »iU»J Jajij l+S ( ' ) 

UjU jij^ J* aU^ ^ tiljaJij ui yi^ JaAiU 4 SAa 4^ A ayt ■ rt 

.^UAcVt ^ (tij^ 
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Jj— ‘ac. LaC. vIjI jLiyi oJA L« (jSlj 

LaC. (^>3^ tAilllj ^jc. Ua (jJaul V Lil 

^jLJI ^JaA^La J^jJ^VI JjSc. ^ 
.L$j JjS jauj ^1 ^jialljj jJljJl ^ 


:A^jljjull ^jaJl 


:fLaiVt I4J ^jiall 


•l)j^ ij ^ ^ (.5^^ ^1 

^jln*n->j i^lj^) lAjjjj ^JJ ^ UjI^ 1^ ^1,£ La Ijl 

IjL^j ) Jaij jjj ^ »>'' «j^ ^*jh‘'li«t j) i 'iili ij-a jaSI jA La Jai ^ 
fc ^ 3 j (1^ JaJ^ i^La^Lull <>*•■' C4 mJ Jaij 

!_}■ ^'a* ajjajk^d Li»^ \ ^VV 


I Ju_A j ^Jl ... j j 1L1 1 . ^ ■« ^ AjLJOa 

alj^ Jj) La (J^ u!j 

•-''j ^‘* Ijlj tS^teia 4 jlL y^£, AajjVI -Latt ^ 

5 —«-» jj *t5-^ Oii^ C^ t.> J^Vl jc Jj*-« •■iSk'j ^ 5 ^} 


—1 jj,l^ ^jla 0 - 5 *^ » In lij alutj Ijj 

^ «j«^l ^Aj J La Aji j^ iJ^LuJI ^jiajaJl I JA 

J ^ )JA r |_) J&j IjA ^jL/'«.-*lj ( -^A*«- ■* ^3^1) 3 j 

t < « *4*1* 

•O^J—i {*^ (»* I,f^^ O^ '-*J JS-i 

(^ 5 ^) • * ',*••" j ^1 e ^t.iia Ja ^(J^1 ■■■.•'' I j 

Wl JLi Jli aa-jLi^ 1^ ^ JAXA \jy^ <*L\& ij^jp.\ (jt ^jL«*t..,l 


ww^x.biomaxionlab.ca/proliecis.plip jlijl ^iJalA yajjiJi SjaUmI (') 
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jilA tlxx t-^ 


Cjp^ 


Lul 


'J:J 


. A^C'^ 0^ Ij^ l^rLiJajl /jLiiaxj La^Ib ^LuSLmi {'^' 


a 

c 

r-. ; 

/—j- '\ 

^ \ 

' A \ 

( • 

♦ f 

\ ! / 


r ^ 

( 1 

1 i 


1 1 

; t 

1 1 

\ 1 

i j 

t 1 
‘ 1 

) ! 

d 1 


. aJV- vJlll^ ^ ‘ ^ .T.V I ^ 1**. ^ ^ 


4-^t.il j 4.^1.5^ ajjill ai* jl ^ilLj 

^ —Ij ^)iaj]t jjjLiaaj 1^ iJliiaVl (jl Ja^!/Ljj 

» « 

4 *Q ^\ 1 y 1 ^ ^ Li ^ I ^ ^ ^ L^I 1. Q\ y\ C-S^^ 4 j* ^ L ^Q 

^ fi # 

^ 1 1 ^ i L^jLsvLcr 1 m 1 jjl'T'^l 1 ^ * l^ \L iojl j fc 1 ^. lio ^ 

s 

1-Li3 _J ^ _lill c- ^^nxlill JaJaall Jjl 1^ 

.^^1 jju^ J£ju!ij Il^LI^I c- jju^t C)^J 


^j& l i flj< 


^ J 'li? <S^).a*J jJa Ja3 'GI La l5^ 

Jj-A ■^liau.g.j ^t-<all j| ^Aj jl aAS-Ju Jo^ l 5^ U_fl^)3tll]l 

j_gA a.la*-all jjl ^^jjtniaj jxHj«JI lIIIjA IjLa ._aLuHS'^ 0 ^^^ju>i-La 
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^ Ic. *—ij ij—^ 3 ' «>|1 .n-\ ijj^ OJJd^l tJllI 

Jjiij—II 1_i] V ol^><«l ^Ij ^>^1 ^ iaS 4jlj La 

^jxjJI (jl 4ljl_jillj alll-iiix-ai] ^L*J1 Jik,lj ^1 

1-1: Jjl ijj>^^ W^JJ:J ol^l jl <jaij^ jji ^«"''«; Ja3 <jLj La 

I—<lLa'yi aLa IaI^ (_^I C1jI£j^I (jl jl ‘^^^iAAll (aJL*JI t_il^1 

e 

J -laili Apjil ^ ' LaC f- ^ ^'‘''t 

^ —Ixjj 1—A ^jc. lil ^ J A K u .ijll 

-Ic. l^Laj^ I aij^ 0 jvLajj j ^uajC. j tLI jjll j i_iljlAVl-J 

.|Y —“\ JSlLu ^ (» !» . '1 . 1 1 <A ^ .-a" ^)Aijl) i j-a*JI (j-a jLoC. (^lAll J^-<lll j>a Jliial 
t j^l ri. La^jjUj tljj*u ^ 'A j_'i . ^ oj£ ^IaJI L> 

. ^>1 *> II (jjS o^)» Lif-ill ^jLa^l o^)^l ^jaS (»J 


(■ « ' 1 

L* 1 mJ •■ •lJCV ,e_ ‘ 


M 1 i 

' 

*- • » ‘ »J ' • o . 

' M* - =a i 

1 • iMu* i.v«l \ l.••.l^Irv■ 

i.i-k u 


. jxsll JjaI j_j3^)*j jjic (jxu ^ jliiaS/l j£ji 

kljj—as ^jLajll ojS]l (jl ■; ^»l*jll ~i;'''.'*'J-" jJ^ JLsiaVt 

JlilaVt ^JJ lja.ji jJ^j taljjjjJI Sja^l ajSJl J j’ j^LaJI i3>3 

(B —iliVt 5*-LjjJI oj£JI (_jJj 3_^L^ jjui 0 jjstj-call 3^)£J1 jjl 

.^A ji-iii.Vi ^ .ag a) 4 •>! •> 
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Redrawn From figures 1 and 3 in; Gergely, G.. Nadasdy, Z.. ; «*' 

Csibra. G., & Biro. S. (1995). Taking the intentional stance ai 12 months of age. 
Cognition. 56(2). 165-193. 


Sjc. IjA JUiaVl oj;}^ i jSll sliaS^j 

.(jjijiiw {^J ^ I jaIu 

J« •* J ijilall SjSi aJA fri _)J 

^lillj 

j li* ^1 •,>^^ ^LcaAVl 


^ ?_^S 1 jjj) 

^ Aj>^^ clajl^ L<i£i/i La l j»J L^l.^ aS^^A P A.a^^I 

SjSlI 6 jSJI J) <—iSj ^ A^Lajll 

0 J >_£11 ^ _ij ..>*..■ ^ iaa. Jjk. ^jUjll »jSlI jj iUaUj ^iJaiwa <-j 

j—JC- (jj^ ^ S-* 4»j.iV* fr ^ u>*J ‘*1-1 

J^l I«(JU^VI ^ O^ U^J 

i.i^(Jj* ijSlt Oja 1 <1 tir. P 4 .a^.aU Ojiifcul j 

ajSil Ijj*it9 jlilaVl J 4 aO_jj l.« 

<-J—il^ (jj—^ fji jA jB 3jSJl »Jyjj (jJ «jda 

ji \ ^jl c. A—jjL» jll 3j^ jji (JJjiaH Uilfc j^l^l (j^ 

«j Oj—^ j^l •sll Jljj (j^j AjSlI (jj^J 45ji jaa 

jiSa jV AaIa V ytjijl yiC' ji rTi Ol_^ 4^L«_)ll 

(j^l_aJI 4JI jl JaC. ^jlilaVijJ tjO AjtAyu (^_jlMtll jA ijAj t.^W 

j aal l 4.a.^lx_^l OLk^lj La4j& La ^jaoll _}^ kiijLalt 


.U& ji^i AiihjUJa 


JJ—(') 
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e f - e ^ 

oj—Sil jjc. IjjLSil J (jVI IJ jj ju_j 

j_^ ta^j» ' <-ill ^jLa^l dji ^)Sll j ' LoLojaI UJ^)^ ^>dj 

dll.\ ^ (l_l]lj 4 ‘ij\« 0' LoJ ^11 ill JjL^j (d-lS^1 Jl ^ia '- '^ ^'i 

4_aJjj ^j —k-i aL^l ^ 'jjoj jjl Lj] JlJ V JJ^^iall ^1>^J 

< 1 ^—i: i3—^ ^ ^ aa ^.Ll^j iLLoLoI ^ajlall dilj 

« 

. J'> % ^5^ (_? ''^Ldljlj djiaJI 1 ^ jjc. j ^al >!-»■ 1 V Aj 

La jj-iaidL l^au*^ j] Lo'^xjaI ^jjj 

J _ sl J ^jW'uu'l tl.1^ ^ \.^j\ J ^jU"'■..'' 

—A jl ^_ Ja\jj 4 4^j]1 jo^ A*j lisi j vj-?^' ■"■" 

^ —Ll*JI ^1_»J1 jlijil ^jSfl a Lil ^-ojdj djl£^)^ 4 J...1 , .'^ " 

JA—aJ Jjl La ^_jj^ JIa ^jln'ui'.'ij iLa ^Laiidil 

?4j La V tdri’s'i (jl ^jJaiLaij LJ^'^) aL^i LiSjC. IaIj tjjljLilaSj 

Vj 1 '» >«i j Vj ej£Ilj Vl j ^ L?J^ L)^ >—Sj*j r—*\ JSjill Ijjiaj IaIj 

•L-<ajl j]ali jl 


4 I'liC- j_yJI _^iaj!U ^jV l^La -_i^)*j V—1 ,jSd 
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jlaill SjSJI jiiij Liji jajj iSjSlI ^jku ji J Ji ji 

Figure Ib. the Larry Story, from: ixe. K.. Eskriii, M., Syons, L.A., : jt.ifial) 

& Muir. D. (1998). Children's use of triadic eye gaze information for “mind 
reading.” I>cve{opmental Psychtrlogy. ,14(3). 525-539. 

i^j,4 jj .,>1^ V Ali^l L* 

I J-s .3^^1—C- jjJ—jiJI ‘ _ 'I " k£iL t4j3 (3*^^ «L^Vt 

: SL^U^l 

, rt aI— ^ n'l ■'’’•■•dj 

cy^ (^\ Sl^La-ol ^ d I 'iA.1 A. J 

JaLjull t rt jli.i i I wl^l ^(1 

I—<»jIj Asiajj (jl (illj (Ajjall jic- 

U^f*J ttilljjLayi plj) Uy^lt 

^ f_]' * — i^lL^iLA^t ^ AajJLA 11^ ^ 

- rk l ^jj —i K1 iloj <-*^111 ol L«^jc. '^ ■* < ^_g-Wt 

4 ji i ^r » uiaJtjj r(3^ A.^ um A,«u--j 

(.y* lilLuia^ (AUaJ 4jall I IaIaC. 

A jurf^ ft SjiiallJ ^ ^-*f..tt 

,Ai]a&_«ll ciiLuLAyi (js JLaj 

A jj ‘ r> iB a.1a (jl AjiaAJ jljl U^J 

^ tH ^ I •* ^ *** ^LuLaI ^Ajul^ ^1 
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LiOic. CjjL^I A^\ jli jfe^yi 

JaioL JA J SrJJ?-^> JjaJI >-=jl Uijc. Laji ^UmmI ^^1 4^ jjSll 
toij—Jl <u*^a__»J! 1 — iXaJI jVl A^Ui^asJl UliLaJ) aj* j .j Vi j 

Jjkli g:iUJl aOA ^lUi 4i:^l ^ JUiVl JS J 

lk« JUaVl friJ j JL«iVl ijsl^ (jlc. I'>»ji 

Ja^j USjaJi Luji jj ^\ ^ 4^ ^-Wj j 

ts—vliL^LLrJl ^ jl jSijj iU^ ^ i^jaJI j^iaLLill ^ U t A'.U 

abV 1 LbAjC. lliaji al jj JaLljl] JaAiJi I^A ^jl ^-*11 > . ; *.< 

llaa-i i-^Jj Uiic. ‘^ja. ftij JjiJi ji 

ji l^jl—li Ja ^1 Ijj^ (jiaLiJI killj ^ tUljajj 

V ^—li tij^' J t<*4ajj ^jaJLj ^li a jaJI (ji jJ U.^r, 

• ,_&A J*a11j 


Ji 




xi 




AJj 


4—1 oT -i ^1 J j£j| tjiuj^ ^ Jj Lillaii ^ jj|j 

*J—Ual j] 4 n i 1 C ij i * i f ij cliiS Ia^JCj ^ 4 ./n* ^^1... 

cs—JJ—J Lil^l J i . Wj j ^jc.i ji jA ,j-u 4 Sj <-£jV 

'^J-i (j—(J^ljC-i (j^L-aAll ^a) lijiwA ySJL al£U^ 


4al£La^ 4 ^)a J*Aj bi jl ^'i.jj-. 

aAp_^ “bajl Ja^ jl <jli jA IaAj ij> j^lj JU«1I : jjjiVI 

*^J“^ jj]c. j Jr . ^jT I <*iii 


CjISja. iA)U j!X» jJaSj jJl ^ 4 a ..J ^1 jia*i( I ja J 

VJ—ja. ijilt V. 1 jihtt J* uJjlaAjVt lii j Ja Jjj *4i!U jjt ^JjSj 

Vjj J—i*. J-J—JJJJ 4jjA J I^UM ^ jA Ija j 
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•(“A! ^ JrJ u' jj-^) ^J^' • j'-^' JS->^' 

Part of Figure 2 from: Rizzolatti, G., Fadiga, L., Gallese, V., & : —<dl 

Fogassi, L. (1996). Premotor cortex and the recognition of motor actions. Cognitive 
Brain Research, 3(2), 131-141. 

uflldAi lilijdl al£lA.4ii 


_>—(jj"^ SbsLa^All iilljjVI i_Sj^ olSLi_<ill 

''-J » > ' ijl Jjlaj -iaiS iS'^ iiljjj ')! J 

iLg-ij—9 j ujlSjaJlj ^jsl 4(_5j^J iiic.ljj uS^i 

<jSj— i ^—3 jjj_^l c.jjJall Jauaj JLijA^ j_gJ] jj] 


aJj-j—L ki A.«:^j 5 ul-aaJ U^J 


•(.r^ » >-4J 


‘t—S J—IjJ j_g-4 _}) . >!» 1 1 Cy^ <iuiLjj j_Jl 4j jA-PLjH JaLaj*^l 
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Ij| IjA Cj>LiJaxll ^ ^Jilailuil V 

«ljlV ft jjjj Aa J L»1 jl ^Laia ‘■"'''^ 

.\j£. j>.i ^ijj jV i Wi ^j=J 


t. t jl 1 yij/.. ^i>ii La.;^ 4^1 

^1 — vIj jjk^—il IniV*) <■'*ll iftlSll A■s4 jjU\^ ^ t<j^LJ 

A-^j^ j_gJc. (IjLa^Lc. ^} ^ jjC- A.a^lj]| A^jj^l Ua'i 

(Oj^l '^iiiiAJ AjiUaLj ^jL«j J^aC- ^ VajuUsII 

JL ^■*’'^* «JI!La ^ ■.-'I >.t<lt 4.»\l-il'H ^ jUajll sjft 

^ f' jl| ^) — v1j^L»a«]I a,ia&j 3 ^ jjl Laj 

ijj—^ s^iIiaIS ^J ~ Aow^j ‘" ’I ■ *-" jl 

.AjuUa ^1 ^iaU^ Jjja ^ jLsj jl i^_^l 

0^ (j^J w-iIjaI 4j\!U 1-J1 ^ jL^jl) aJA <_£Liaj aJI^ S^-) 

‘^Uli \ IjlA ^jlul ijl iAj>4JaL« l^lj 

<^1 4^ La Ij) V ^^3 aL^ ^ »*-«j 1 ■ --■■^ .* 1 'ija-iH tj} 

JVI L- « '■«*- I ul Jjj *^4 JJ AJJ jia AjI ^1 (jj^^iali 

AA4A !-»>*■« twijjtj Uj*y ^j) ^ J 

,aj^ »>» 

_^1 "-»1 L.4.^r 4^tjJ j^jC- Aj^I ^1 ^jlaojuuj 

«.^j_lial t ll «0^ ^ ^1 ^11 v^Uil ^ JUiaVl 

I^A_J ^ *j' (ALkil U^ AijUall Jiiall 

(Ijjui_aj ^ Ajj VAialc ajft Ja a^ Jailall ^ lajti 

Ajjl Aj ljU ii \■- Aj^j 

a^A 0 ^^) tai_^)<4il a^ 
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j ^ al-s sJij ioj V JiU' vj^J j J 

A—£J2W J—IL ^ AjI ?^Uaifc fti* Ja sJl^ ®'jjj 

3 ^ ‘i_50^*^^ i_>^ ij^ '—.lii Lttjlj lAJl^j -iJI ‘■"''a"'" 

.aJI lJ J*^j 3^ j^a-o JjLbjjJl ^pSXj • _a '.^ ' ' 


1 ^ ' ' ‘ 3 Ja-jjj -i^JJ tA^3 jl > >. ^ 1 3^1 (,3^^ 

^—Ic. iai-Jal IjI -<J VJaij jl aU^iC. IjLa Ji A^ U» ,'Aj 

‘C -?—^ viijl£ Ijjj t(^jj 3 a'jj ^jj-j j'jj^' 

k-jj—A—jli AjilJo ij j-^ ^jl 

3^^ 3jj i.r^ 3* ij L>^J^ '^-j 


3'-^ — J' 'jjj ‘ J— ^^.3-^ Al ji ' . \M 3^2 ^ Ijj ^..'A"!. J 3I 

4 JJ—11 (^^1^ ^jUall ^^Ic. ^jljlL^ ^-^1 4 ^ 1 ^ iLo JLaC.1 c-IjV 3 .UI 1 IL 


J j^' ^ 1^» » ^1 1 jA 3^ io-lu Jjj' 


JaiL 


Ajli 





•1-5 -V^W o 3-Vl j J^Sn A£jaJI 
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Figure 1 from: Bekkering, H„ Wohlsclilager, A., & Gattis, M. 

(2000). Imitation of gestures in Children is goal-directed. Quarterly Journal of 
Experimental Psychology, Section A, 53(1), 153-164. 



J iU\ l jll V UiI^aVI JilaVl 3-3 

jjil ^jJc. U; . >.J ^ 

_Sc. J_aiaS' C;.:-.j JLiSI Ji.la laj JjSj 

j^l 


jjSI JaUl 'jJ L».iic. 

Figure 1 from; Gergely G., Bekkering, FI., & Kiraly, 1. (2002). • 

Rational imitation in Preverbal infants. Nature. 415(6873), 755. Reprinted by 
Permission of Macmillan Publishers Ltd: Nature, © 2006. 

tL^Lkj jjJ j iLaa^ C5^^ 

. _* ;a_J■‘^dl (Jac. ^ La s_al.. j3SV i>A£kSLjij 

a . .'o'l Jga-».3 A£_)2 u ^jlj ^ ^ 
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(J_£ tCbaalA ^ i^l.^) Oj^jk^ kiljAi La 

^ -« ^ ^ JJ^*^ 


^ j _b A^ ^ j) J <.djaJLi Ij mj <.ljljj\S A-cii jSij 

jj (AijlA Jlxil ji oJA iLkJj^ 

l^jA_i.J ^ Aijl^Jl ‘ *»' ^JLa^l iaa9j ^_^Lau ' al ^1 (Jl^l 




lyklaV*! ■v.'i I'lA.lA.-J ^»«ll JaUajll A^la^J 1 ual j 

(ji ^'«" • ■ ; V jj^A .* iaia ji Cjj^ Ij] »Lw(Jl«al 

JJ—^ (j^ ^1—»a i-jjI—^ ^-alt JsL^ jj i^jaJl LJ ' Jj*' 

1_« <J<aC. lit iklJjl^ _jl IjLa tjSlj A^(IjI jLil 

lA_Jb ' gj^jj CuS Ijl Vj^i I’l r->^ iti k^jl Ulj 

(_^Lul jli IjAj t^pSi ^ «1jI ^jlaOMil lAi^ljl k^'^l (j^***^ iiill 

»jjl_Jua * ^1*^^ ijy ^i klti^ Ijl ^j^j aAkkialj^ ^^^La;>Ji k_Jx]ll 

.AjjiLk^ ^pSS Ia jtjt (jjSjm 


(j) (j^jWi-ott (j^ k klU i.*kj^ iA^lj jjiioj^ J 

^ A , A 

L A .* 1 ^ L«^ (JSLi^ <1ja^j j^l ,J^ 

€ A ^ «c 

»^_A ^^j.4 jl ^(.Jaj) (_>^l (j^ OJ^J^ 

IjA «J1^J (A ■ ..a*« J*^ A ah-;. ^11 

jL-£ 13 j-Slj »jjj-^V! JLi SlSUkkal ^Utli ^ ^jji Jc. 

a^ 

^Ij^l <.1 jI£_^ jV LaiUb (^^1 ij} _>^I 

V L_lji ‘A V Aj^j'iK^ia IajL^Lj l^l lia^ I 4 J 
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'—sljiAl i_Jc.li 



ojii ^ ^ 1^1 Jj jC- l^jj^ ^ ;'> ** ■ ■ ! 

Aji\^ -Ijc- <jijl5 o^j 

.0 jj'j^ 

■ IjjlS^p. ^ji_ajij jl A^i_^ "I—V 


Ji'jj 6 jaUo) Kilner, J.M. Paulignan 2003 ^ T ^ Ji2JI : j ' l.^ n^l l 
Current Biology, 13 (6) 522-525. -(J^il' U jj'j SaiLUl 

t^l^JiSl (jrlrtVlll 

a .^\ -v 1 1 i t j'A Ml ^1 jaJl ^^1 |Jjj,^jil ^ j_Uii LiJ el^l loll 

1—ajlj J_2k j ^jjbu JaaS %') V O^J 

oj_A jl Ja_aljj 40j.^_^ kiIjl£^)aJl ^^lalj ,_s^j Ljaji 

i.''' j,^ ' 1 Ijl ^ _iji ji _li JI!Lo t(j_jfllli-a LajL jxj^ I'ilaAJ _ji] al^l •< » ,tt \ l 


^uail j ^1 bl^lj lil.iAl ■"cjj.^aj ^1 A ^ ^ a t i3kl' ^ko 

.aJUI^I l^jj—<a Lfl j w 
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^ j 4^Lijdjjl (L 4 WUM 1 ^ . ^ j 

* * * * * PI > * 

*- a ^ftll-J 4 aA ^3Lkji 4.J& jAiJ j 1 “^ I j| J i oOUbM 

‘ • r 

»' ■a^uta"' 1 ^ ..^1 A. 11 ^r.1 .*^'l a,2A (LiJajI 

, JL*iVI_5 AjjkiiaJl <.lil£_^|X4il (j-« JS <.5^ 

l«» * * , * * 

J j -e- »-jjC.l jl ■- O^J '■-^ ^ <—ijC-^ 

6^ ^Ltlj Jjj.^Aui lll3_j LaLc^l ^ ?i.lul < *1 aW 

(l_^juljil ^1 ^1_ £aj ^ .'j* ‘^} A K ii irtl l 


La] 1 y~«l ■ ^~il j - j^jL.' 4 ^ 1 ^^ ^ (^jC' La '*J•* ^1 ^^Li^.h! 

L^iLi ^-gi-u ( 3 laLUll (ja J> ^*; ULiLiSlj ‘<jjlj% 

^! ^ ^ ~'«■» _j ^^,> 0 ]) (JIa l..*Y i 3 ’''‘'i<<i j] 

■ 4 . ^1 A. l.ml ^ jl ;^1 ^^La]I 

4 i\^U 4 lai^iaW 4^a^iL»\l »^.*1 in V ^^Lj A^l^l 0__}49iJt 

■ * I Ijj J 2 I ^J^Lj LuiLui^l Ij^Liii ] ^1 liUj JLLit s \t iii a] l 

Jjji 3 t,_j^^iSll Sjlja. AajJ Jjfcii ^ jjj 

^liU JuSj J_>*-^ ^ l 3 iJ^ ij^ jji 

4_^j^ _ £jaj JaLuU I 4 ] ^noH L}''^*i 

^al JjlLa ■ n’l La£ ai_J4<JaaU A4 Sj3^^ 

A __^^1 l-»a>A n».i jl__^U Lo^JjJ (jl ^j^n'linij ^Lui^^ 

.^T^U 4j*iA\tl ^ ^ 3 ill 


4 ^ ^ A a ^ ) 

aJj^ Sj^ ^ jL-tqi ^UjjVL jiu^ J 
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^ ^ LoAic JjJLa^ LLo ^jjl 

,^^^-!aALi_ll ^j-il-ojl IjA iJa ^ t^jVlj 0^^ LftLoj ^ ^ ^ -’Q ^ ^c-aJI 


c ^ « 

jl i_5—3 ^J V ?JjjikVl ^ 4£jL!LaJI Ijjjja :^j\ ‘ 

**i 1 ; ) r » ; ‘) qQt^ ^ ^^ ^^^f*- ^.^.lijLJ i* j ^ ^ i ill 


.UJI ^L»J jiwV -ijc- Ji^i 


(jl 1-J ^I-Il-jl 'Ll i mI Laj Jjidkll jl J «^_i^ ?lj£^a>s IIa ^ a 

-JjI JaJjjj ^ {J^ jj_'"''' jjL Jl^jJI IjiA ^_jJc. ■ n-;^ 

Jail JJ ^»J1 (jJalia ^' >i» _i JaLJij ^jl lljl J J (3:^ J ‘^ua-aill ^LLo 
. A .. 1 ^ jl I. _ nt>i^ll 4j. ■' ^■Ijd I^XiU Ajil ^ ^ i'l l j-v 1 1 ' 



^ Vi‘\ .. ; ' ^ jaJI iJjljL^I" : JL« |»l£^i jj j»J jjU'A] ^ I 'i i'l- jL liUj j ii"' f»J (') 

jc. Jj3 j'l . n ^ ll l cljt (^4 J*-^' '^" '3^ UolS^i ^uajjj ji ji I'liilj ^1 CjLc.L- 1 6i»J 
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sJA JaVJii j-oll ^ jj 3 ^UV' (»'ja^' 

^jL« AAiaiftl^ 

*(B> ^ liaftj ioi^ li^ " a3a&- U^ 

. jaJ li«fl? l.j'i.il ^"i..' jJV ■ . . »>^ »» '> ^5-J' ^ Aiiaio JjSs ^ ..^3 

Stngej. T- Scgnunir. B. R. J..& Firth. C.D (20CM). ^ ^ ‘ ^ j* ;^u*-aall 

Scietilc. “• 4 i..%'l jp *liljjS^i fiKU j A.i ^a u 

30.^(5661) 


_)^i La F.. 0 'S..* ^L 6V s.^ J '*>'*>^1 J 

^j_& ^ »'*■ Ml - '\ .' jaliijll iaijjj ^L^li 

I -» ^ l^A ‘ ^JV ^La^l ia^iij ^ ^jJ^I 

s \ A U.^ Vi j .aj j^l . t'lloW jaWL •AjjA.^l ojj^l _jA Aj siljLij 

^ « ' A_jl «_ ^ sillj (JUL* (Loll LaJjC- LkJajI 

slwij^ l.il t jik-Lij > ^ n^^^>^ lil s ii ^t Liii Lx A»^ lil&lxjx 

Aj J*ji^ ^jjl u' JtF-**^ L>* J* j*-2uiX 

_ill A^j^l ajji l } ^ J*xij ji ^jWt ii M V Lui .j ,»j;l'» 

(j_it 4jx«x^ A^j i) LiiSlj t Jij^ 

_j L—iiV * ^ >*■ '^1' ^\aJI a**'* jl jW'itii.t l.i^j «sIjljaLaII 

j^l ^Ltil Ajia j ^ jLoj 


iUjM j j»i wi J-I I ^1 i ^ JC- ^ jaj C^y-aA 1 ^ jSl^ ('') 

JaLlill ^ Jai.xl^ 

.oo^i 

Ojaiaa ja ji jSilU *A^LiVl *'jaJ' »^ JaUui jbO SjiAill ijii^ Jj>^ {^) 

3La*.i_ott]l 4^1 a J .ja XiLooll aix Ji i ,aJJ ^ 

a .1 4.^1 4 jo 4V3^ V ^ *C 

•i*T^j’-^ ja gaiLlt 
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Sj^ 


* ‘ ' i ^ ,aJVl 6 jx V >A*ij ^ »Jfi 

jJ»3 cLi lj)_j U Lj^ JJSJ jAj I jiajuxx * Jxll JjS 6Jfi> ^ oilA j 
j—i-aljc. 1—JaJj Ijia^ I j,,^ajC. JjSj J\ :^\ 

(jaj tVwiljAl ^ JlxSVI d jl I^JA IV-'Vl »«' I \...i ,,.^ I jSJj ‘ X^r. ta 

1^1 .IAI w>^ ^ iiJjtjlyil ^ j-^ '< 

<_lcli ^iAJcIs _j 3 (_>^ lill*il C7<iyj <5^ 

ji J—i«j fli—jaJ j^i jjl i xrt l Axixillj JaV' ,_flc. Uux^ cP-jj 

^ ^ S '*J*J U 5^ J 

V ^_>iaui 4 ^ Ul j ^jUall 

^J JidI ^ r^ lOA j j sr“i^ j' J dil:2 

^ sl^Vt J*^ ji jSail jSxj :i:Lt\\ »j}^ 


La l!sS^ ^ (J-ia^i ui J JP djjlS Jfl J ^jjL^jVI klsllij 

... )j—A Ic. :i:j 1\S jj d!i^ ^Idall '"T^jc- jAj aJ) 

o—^ J—^1 J ».iijl Ja tfrLjl LoiSj 1^*11 111 ^1 

'Viy jj • . 'I.^r_^l ^Lxlc. 

^ I *11 1 1^ 1 11 ^ Lj. 5^^ ‘ U xLftiaJi 

iAjxAJ .•'tL-l ■■.'ij 1 g•*.'1 ■ ^1 1 .I 1 UJ ^-^1 ''"* J 

1^ «1x<xVIj 5 . .'ll aJ^I ."i-. 1. ^1 ._ a.^ *1 ' 1 '«. ! 

4 ( ^ « 

»l^ ijl ^1 iLaLxj l^J_)xl ^x>xil ji ^ .<...l l 

*4 MTj ^ l^jLil^i^l .^1^1 Am^I^ a^jiL^^ 
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2 ti l A^aaill ^ jiUt 

A^l tlulS LjJ tlA-ii-aia \ o.^'lC- jtU aL^UW 

jjl I n*jjic. j jl l> s^Uaj 

t4j6. yA jlLs jA ^ ^>*411 <-. liiziSV 


«IjUa IjjSl j .^jaJ l^JaJ 4^ iliA-iAj j ^JA 4jjUj-i «^jSj 

SJJ jV ^ ij^V* (> 

4 Juillj ^ <jj^ Luijl <ilja^l (iLi j (jJt OjSj jl ji »4iJ^' 


(jjJj AjIj 4*.'-^^ J cKal' ^J^' j 

(ji CLijfr 4*iiaJ (_^ tliSjfr <4iac. J-s 

?4JSj^ 


»/ 0» ii} <i«-» cAi 


U—tjljj—M ,jic- Jai-Jai jL JjJ 4_iUI J»i J ^jiaiwlj 

_II 4l>lj_) JSji ^ (J^ 4J^J vljlj__)H 

L» I j* J jA liAj i4^4 jtSoA^ yjji^'y^ sjiiMi 

^Ij_j.Vi j «v ^ yc-uii j^\m1\ j ^ .i^u i>-3jfc 

^ - 'a 4. 

I ^ J ^_UmJI j 1^1 ^ ITp ^ 0^-5 ^ ^ 


^ H . .4 A \ J ti^jojll J t^-UxiJt (jjj oj4-^A Aic'li 11^'*^ A u^'j 

•' y*Jl iaaJii jl L»J (i-uJ ^ 

^ J - Ajl t^^^l y^Ai La jA IAAj y<. *lAA J ,j2aj ?jjA La ^_)jj 


^ ^_a 1 I ■ tl.j^l-^.i t_ 5 i* yJ*^ 4 *> ^.^ (*^ ^ 1*11 (jC. (J-il^fU 

■ «l ■ ■ .4 1 «. \ A J IjA <^ 52 *-® t^l^L (JlujjSI k^L^Vl 4^1 
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JUii yUJl ^ 

^ V' JS-illj i^j^l ULu) .<'J;jc.li ^Lit 1^1 

jiJajA ji jjjSil {jiaawj 

IjJ Jl_AiVl ^ ^^tiillj v4«Vl Oii Jajjll )jA Ij] . 

Aiiii^! ^jii ^ u' a-Lill o- U 

j'jj ^ Jai-Ja—II Jai <ilj ,ill« > 'lU ^ ;^»ljj J\^ t J.all 

^Ij J J^jj 

.iUiSj JjjA ^ Jai^iw U^ jp. ^li) ■ ,iu i j 

cU) (3^ iiiJb 

(J—L ^1 ^jV) ajaj k^yj\ J Ulj »(^l4ll J*^| 

\ — ^ I,;—^ ^jVi (^usi tji iiiwi j tiiiiAj ^ 

Aja Jai^ ^ill Cijll ^jJ^\ ‘^Joall ^UJl ^ 

J L_j]j t^jjjjll ^ \^ iIj5j]|_, « Jjjll ^ 

Ck-_J ^jVlj ^jll 4i>,jVl aiA J 4^jVl 

U-J?J> SJii ^ ^ j ^ 

Uaa^I ,ilki ^ 4 a^! J J 4*1] I ^ 

^Uii oUjS- J ^ ^1 

♦i>^ ^ ^3:Uj 

ljl—• t4__JUa!l S^ Jj*j“ uSJj jIjSj JjLajl jjVlj 

jl jjl' <Jc- iai-uaj ^ viLi jl 

»>i_all 3j_j J ajjS A*:a^ J^ji jc. 

(>-. aL^ ^ jjUU 4j5b -ule. J ^tiil_, ^4-Vl Jl>LJI ijjll lift (\) 

.<J ftli’yi SjUJI vjbJifl 
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^ j jiJl ^ -' ^lul ^)31 ju!u V vilils l^A JxSl LsJuC. 

1_^‘' j-^ J -Ixj l 3-^ LaJjc. j tviii«i ,_)C ■Jli.lajj 

jjJ_^ _j tvL*5 ^ ^ .■l..'i.^ (jJ I. _ l Uu liiji j » t j'i V > -^U 

^_]xall Jc-li iJLul jjjSj (jl jj- '■* \}^ JUloII IIa ^1 ^)SjJu 

iiila j ^ C)^ 

j_jl I;*v ' JjC' LoA-I^I I.1c-Ijj A^uA^I jjl ^iLiJI 

'■ °J «JJ (jVI J-^ J» ^U1 ' 

i^paLkj t<-^_ml Li^ klL V ^ J i^lijjJ iJlui 

. jU j31 jJJ Jajjl' 

jJl_ 1 j jl jj ,^_5 _Ic. ■Ua.wnj La 1 LoAic. IaLo L)^J 

wi j_^Al oA^<all AjlUtillj jjjjLoOk'yl 0^^^ Liii ^_JA 



. ’^Ijjj ^LAii JaJjJ \~^ 
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) « ^1 J ^jic. ^yJay^\ ^i.^ljjj'VI SxiLJI j > TC . j \.»' 

■ w'j^ jLLJI 

'tJ^' A^sii!' j ' . Ail jljjlt jjSjLlaSI iaijjaJ Lfclifi 

jj__j ii-3^ ^ iajj IjS* j »^jjil' >>jJl ^ Wjt ^iS >*^1' jiV' 

A« rt jil ^ « Am ^^% 4 ll jjV) ^J“^J|) 'll 1 ^V^r-.J t •**>/** J • ’'■ ■■I' 

^ j!l jiVl jfi UaJsJ 5 .«ijll ^ ^jaJl (^Jji 

llluMiation fnim data in; Haggard. P„ Clark, S., & Kalogcvas, J. : ji-a_<J1 

(2002) Voluniary action and Conscious awareness. Neuniseknee. 5 (4). 382 385. 


J ^1 (.rlic, 1^jc.i ji lilai ^JqiJ V J Jc, l^ijC-l A-aj 

-ui Jjl ClKgl inrsyi 4lj22 L« ^La£. 

t4 — ^dc- Init 1 ^1 lAyi ^ad -v .^11 1 1 

4—Ijj j—® J ^ua^jU CjjL^yi oJA jlj 

^Luo—^l JjLij ^4jC Llii J V J 4 .j-vl -sll ^-IjC. 

k_j- - 11 a.^ <dl£^Luii ^1 ^JWi. J J iA —«IA ‘A d^ ««\11 ^^1 ^1 ■ ■' ■! 

(J ^ (waji >i]jlS^_y2kJ ^1 ^aisLiul V 1 ■«^ (Ljl 

Vtljjl > ^1*1 d li ^ ^jc- t jjl 4 j Y jl I ja ^^fA3Ui 

ji ^jW"' ■ — .li 'y ^ . ii^i j 4i£.\i ^jc-i ji jt ij* 

Va_j^^l s^ A 1 Vil^'-s. jl V>dl]j£ (2ijl tllil 

^uLwj ».i ^la.J (jj jia jfr ajll«all < 

• * * * • • 

J 1_—« lj| iUl ^Util <3^ IjLa 4UuA 

a j 1 4ja 4Ji^JI jLajV^ >>2111 _j 

^ ^ , ■ if\ e \..jl j ^lJjl C^JdC- U^ V '^l-^ a4A ^ fL!ljl4a.S/l 
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JX^\ kjl ji V (jjjl Vj (JA ^ j3l < ji jjH 

ijl^l _jA Iaa ,_5iM '^jsi Ixik^l jlj ^ lj«-» jjUuiuaJ 

'~-^ u'j t5^ Jl»iVl Ula 4>»jll 

• ,|j|i (.IluJj JcUH slul 

Ij^jj —1 1——j) ^ ljI ...^V AaxdjlU 

A jH«4 !Ij fjji\jj)^^\ ^ (^LxiS/ a^Ia^aII 4 ■ a. B jla'iftVi 

. Jl)\^ 4.Shi^l J ‘ ij^ AlaLxOj -Iamj 

»S A ~ —Ic. ■^' Jal tJjSa Cjxauij 

-^1 ' ^ ^ *<~- Ul ^_)C'LuL4 Iaj) l^JC- ^**^*^'<'* ,^5^ a . ^1 B 

»^_Jb J J_jIaj Iaiji ^_ySa^ Cjli ^1 3f“ 

«^i,>'^'iiiii ^1 Lil ^ J (VIa^I La.ljC> I j « ■»* ^jC-l .^^11 

lilj Ij^ >9' ,^' ^l^VI U 

/ll^" 

A^aC> «^VVj ^'g- ^_^Iaju a^Lill 1^*^'- -«i ^ 
j— jSI jjj^ ^ ij '*>'v ‘ * 1 *^,>5^ I :^i i JcUll jig>.'iT,1l jjj^ *5/ 

<Jl—^ A 1 <*il ti CjljlJiyi ^aS .AAilal^l iJjIjLa^I a.^ 

A_.flj_jmj aJc-u j I .-ii Uwiftji (iijAj ijji 1^ j^^''»B Uj j£ 

(JlssVt (jJJ til>l£b(Jt jj iAJ&li ^1 *««^ ■■’•'' 

‘ a a il ■,. U ^. ^1« aH Ia ^Lu&VI ^ ■ l»t'i J AaImUaII ^‘i t^'B J 

j_^U]l aj_^ £>^>» {_)i^.i>IaVi ^ ■ ^*’ V J 

J A J A <1^ ^ii»il A^j^jLlI ^Ijxil (AiCiliH 
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l‘<al m^l ')i j JajI ^1 kilLu V 

K>t ,\\ I ‘''^ ^IxJt 1 ‘'4.1 ■;. ^1 sljj^jlaj CjUJV^ ijj j) 

.Jj>5U ^jll ^yS J\ jliill JA 

j] Ljul (3^^ ^Lcil ^ jLu (3^ «,5^ Lujji 3^J 

(4__jaJ iJliljl—>^yij jJUJl ajj)^ ^ LJIa 

* J - Jl—^ ^ ft iS'^ t t.ul] ^laJI 

J^ll o^A Oi^J ^ 0^ j) ij»sj 1 .aC> ^liljL^yU 

.Ullxil {jc Ijj^ ^1 i -vtt 


^ vIjS^ ^ La t^iniiTl ^^jjl U\^) »^ 

^ k^Lili 3x.allt ‘"' • '"^Ji''' ^ l 5^J ^ ^ **j ■* A^ JkSI 
"(j^ijl—'<a" ij— ^ j*ii 3 j <j^ jU-'y^u 3*^ ijl &<Li-i.j 

friji S^^_}£3 3^ ^ijJjiC' ^ oW ■iiljj ^ ij...t«..ll 

aSjaJI 3^® (>® ^ 3^ J i4S__)a. 

II A '^3^' U^ J iAS^^jaLtl - ' 3^^L AjI 3^,'^ 

3 I ^ fl*'i» *« I- vX\j 3 ^ 3 ^a« .M IjlLxi) j 3 *^ LjajI 

._^l ^ ^ \y 1^ 


3 c. aJ^ A^mj^ Aj^&^wm 3 ^ - y*«*'V'" A^jSj _yj 

iA__jlAl! aJj.^—&.ya ^ ^11 ^ 3^ (ji3?^ U^ 

A % jl 3^_)i3 3 ^ 3L-^Vl 3^ Aj.ll 3 ^ 3v^'** 3^ ajSilIj 

<S-^ aj£.Ljjj ^ 1«*j 3 ! jj^A. Jj^ La .Ml ^ ^Jj .^&Jjl&all 

3£^j (<jjj)^| ^3^ ^q'**"* aj3^ <.lit^l£jt t^jj_>Jall «ljl 

^ < rf * i 

t^yi ••» 3 LbjaJ 3 ^ U^J ‘^J 3 iy ^ l} U^l 
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>*•—il j—« J< U I j 1^ JL-ajV^ ^ 

A • V' J_A ^ImJU ji ji J^ i^JilxJail 

4 > < 

■ *> -^1 J J^liJ ^ i 3 **^^ ^_^)<a 3 Mjjll "Jliji jt I— 1 *^ ij jlj 9 __J<.<i 1 a 3 I 

^,.. ' J ^ . 'I'^ /'ll jJi J si* 3^ 

JJj—H lii jtp. jS3j »9JC.t-)J -oi ^JsLai} Ja 

1 jAj Vi. ..V I ^V- I ■ •■^ 3^ till rto 3^ 

ji jA U A>i ^l»ilu 3i^' 

J<t .*0-1. I 4_Jl*ill jl liUj * JJ*'*/*^' ^-*4^ ^*^34^ **4 “'*^ ^ 

A \ j. ..»il l ijljiljiJl Ay'L'x l^l 4;_j3_ji»W A.mi^ Ij^_ yi 


jii ilfrli tsjS 

jailxil ^jfr ^■»n*i') (j<iU)l j-4 «.Lu i«3 ' 

' sjIc. cV 3* 5 f J^ lj.i^ 

• Lilj^^^ 33 ^^ ^ aJI^ ^^yA 3.5^^^ 

^ -'M ^liV'_ 3 JI JiSi 3>« oAaiI j l^j^jjhuUl ji jSjlllj 

l^•t..■l^ ';*';j*jJ.‘"'^' v^ljlni^yi 3 j-^ 

^ 3 f.j ^ ^jj4 .^a'l Vl Uajlj .3^1ic. ^Miii^l * * yi*' A^-aa-ii ^L-aljl 

.liMul :Lll!i . Jxill J S3 jVI 3wj J ^UJl ja 4 >Vl J JtoJl 

^L-aVl ll» AjLJIj lilailj jj *S^>ia^ Vj SjjU 

ji 0 )J_u* Ja AjS^ '-^ 

4__jlSll ^ _« yiA jsA jtJ)I 3 aIms_^>a 1 < . 1.1 1 i tj 3 ^ 3 ^^ 3 ^ <j} J 

^jpaj L 4 I VJ 


J ^\^3lU -^1 > ^ j < Aj^noli ( ^ ^ 
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jjiill ^ sjLa^ilc. ^^ V j 

^ ^\.V ijJj^ t-., AijL I* 

^e,y~Aj ji ^ij£ jaII i. a « ^; j — 4iil j slsl^ljjlJ i*]U& Y 

^IxJjxx) ^ ^ ^J\ ^ J^l ^ ^j. ^g^r>.^j 

'.Ij'i'l-—aj Ul^i " 4 |>^LaA_JJ— 5jjlj 

^UJLj ^LBa.V! j^U 4^1 _j1Lj ^\j^y\ (»^Ij 

^ JJ—?• 4iLJ ji JjV' J-aill ^ ^ 4^j^l ^UlL 

(j^ tyilLii V L«jjj 'JllljA^I ^Lajj lj\^l jj ^^JJJ.Jjj (J-<5ja 

L—a^j jJ*.a —J aIc-U tJjS 4^1)1 Lfjj Ajl«-<wo L» 

^ —s ^ nVil l y iAl&lall ^J^ U:f^^ tLa^Uii >.jLuj _>aljl 

'"' '.!.' 5 t-Sj® ' . ' * ' .* *‘* “1 . 1 ji jj A .M j. ^all 

1 —jixxj jsJb Si jjLJI ^_>.u*jU.bU jjSji* I ^l£ cV > ji 

4,^ 3 i>“J 4 J^iiil jx ^ JJfr 

U-?J- ? ‘ ^S j * . ’> 1 .>^i ji j_5iSLi*j 4 ''l^j^i j^ 

• Aifcli ij ^ J I^jIa 


t ^ 

(^i _} ii) 4 —I Ijlj tsjfci ' '*V'*~ J LxA>t aIc-Ia tS ^ S^ 1-5-V* 

ji Jji^ j y ji j^ Ia jjjj Sij ^ 

L^l ^ ^ ^ SJfcliH ^ jsll ji j*jij 

^ S•^ i l (_jjjc. L^I __)frLix jy^)iV! iijLij l^ix oil J ^1^^ j 

^jjJl] ^ J^jUxJ l j‘ijo.1 olji i;‘^jMj . M l Sa3 V U ...^-j-iaj 

- o1—^'!iU S jii LgJ*Aj ji JjUj .1.$^ isa.i j^il*A-j ji [3jj_^l 

• > *11'^^ ^^->1*^ ji JjIaj Aj£lj ilj-lx Ijj^ ^"'--l Lii j 
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^ 4 jl£iiS?1 ^ y&UB (jjSll aJS I^A 

Ujl£sl >l:..»jl Ujl^si ;<^jta j*j t> 

^ I V->j ^aj \-«. ti JL^ij s.^ljll 

4_jl£j ^ J-aUjJ -ul ... ^3 

<_j j.- Wal l j^j__iil ?*iL A*43Li »ill4*j JJjl ^ 

-.lljl_^ Ji _ S 4“jja,_jA ui jjl jSst br :4 j jl^ “Swj 

44—*4 ,j^ ,j^ biikilUa j) La s jl t A\^ \ (Jj'-a-i 

ijj—£^ ji J—jV ili-ilja. j4 JjL Li>-J ja-J 
ji Lix^^ U^i .^^^bili-al LjJlla. y J-» ^_>*^ 

tjaSi (J--SV <^Li * j jS UJ^ LaJj jl ij^^jJaLall jji 

Ji J-S-aj ^(,f^ 4^ jliaVl ji J-o 

A—C-UaII'' l^b t5^) ;jjhi-l^All A&ui^lill jjijjj 44 j 4Ai OJ^ 

L-’ftli ^Uj ,>aa-i afib* jlS jl jj S"|^LaJ Ja^yill JjjJa jt UaaJI 
^ ^ »Ijji Ja" IAJUmJ jV tAiutlLi]) ^ j ^ 4l4ji ^ Ajb*J ^ 
j * jj^ U^ ci "^i^biJ ^ LaJt 

.e UJ^ U^ J 

^j\£^ jl :l^jSjj^ V^jlj Ja Jjij LaIjc. jSlj 

< •* * 
4 i\SJ jJ—JJ l4A jji 4^jic- j_ja 1^jt |j4 liibA Jj ^ ^JSk\ tli-J 

.bjl__)^ jbij bl 4^bll ■■, 


j—a IjjLlajJJ ^ jjjjj^ ^ a^ jH jli jjji^ O( ' ) 


. jjji ob*i^ t5l^ > Jj^ J J {^) 
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1—ijlSal ^ UjlSil jl J LJ ^ ? jliiVi Jji > 

-V»* bUic. Jai2 4 .l^U]I JjJi\ O.IA V^jaj 

‘UlUjiilj LLoA JtaJI IaEj Jj L^j3jJ^I 

^ ji iiiflji j ^^1 ^1 ^ j 

.^1 jiu AjL^ JaS yk. ^ilSc. jl£l ftl^ Jtell ^Ull 

u' kjL^ac.i (Jlc. jjSS? ja^ jal ^aJl ^jl j 

ill »1 jUIVI ^ Jjl s_jjui^lj ^ K .'r,» .j» l 

a'^—* —Milj ^)A'' . Jl ^Ull ^ jUj ji Jm \ u^a jj ^ ^jaj 

ftJ X’h .a “J^ U^l <illa! V Iaj ^ jL»ill 

^ ^ La ^Lij Aa^jj 

'-*>--»J V iLijU ttillj ^ ij) jc. V" : JjSj ^j^yi sjliwi ^jatAMj 

. Liji ^ ^*rtll ^ iSj^ l-a* j/'^H 

Aali. ^1^ lj& ji ^^jjilt ^LJL S^U-a iLo . ^...^ i 

CjljLiYl jc. ^l J oUi Jliajj 4^^ 

j_ylc. LI La ys j tAajLjJI tililAij^lj jA 

—uiYL — yy_)a.yi JjSc. — ^IaII jjc- ^^j*-a 4 _Jmu£I 44j 

'^J J—si Sj—^U a ^UiL i^^4L-a ji ^ jiu Lajj jSlj 4 <.Aaj 

sr“' >A Ja sJjIj lIjI^J^ 4^j^ (JUJL ^^JL-a Ja JiSi 

(J — Lkj LALai ^jA-A Ujajjj Ja I^jjjauSI aLLJI ^^J>u^ Lhj 

JjSC. AaIA 
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:4iA^j^ 

Is. tUiU^i <iak ^ic. Ji.ij iiiSj j4Vi ^ y-, 

^Vi ^4*-® ‘Lb y^^'1 ^1 ^Ic. !'i.'■^".a 

y-i^Jl ij& v^i ijliiU jc. ijiL^i ^1 

;>oU. ^Ic. ^ AiaL pi^i J^l ^Ul Jc. JjSl 

^l*il lUa^utaj IjjS jl 


^jJJ (Ja-oIjjHj ^IamJ jA aUu^ JL^J ,**' o' (^ S-^J 

(O* jl£aVi Jaj jA IjiA ‘-iJb ^ ijjaxll 

littl.laj—4.-itjjl l^jLiSk tjjij AjjjLajyi SjtLrii ._jjC-lj t«.lja]l 

^ iJjiJ *44^ ^ 4 ^ ^1 jc. ^ 3 !^ ."' 1 ..Kll 

^Lj— uaj ' ■ » ' iJ‘ ^ ■ 4 ■^■ ^'v ..^ Jl>«l (.5^?-! A^-ajill J A^IakJI 

AtlbJbyij 3d_y>^ yGl jA Jj iaiS UuS ^ t jl£iVI OjLjib, 

V-—»14 ^Jo-d SjjjOp jj jiJ ^1 Jit J.. ji^aVi jyj j 

J—ja)l A —jL»c. ^jj—S j ^3*.aa I iLaUb ljl£^ Jac. JS jl£ I jl j£Jj t Ijl 

v*U'‘^ o^' - - -■4-y''i.-.« 
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a.M j iLuii-fl t<Ca^jail Jalail 

^AOA-AMi) J_j - jjl-l' ^ jC.UiJl ^j^ajxjJL 

jl IX-A J<^) J 

^»il J5*iV' i jiii j) ^;:wo J& ^ilii^ SJ^I jl>i& vliUp^jJ 

t-^jl_i. jll ^lilj J _ail 4—ir J ’’k* —La>all ojl—^l" j " jiyjl'—? 

teAj.^all J-4 JJja^Vl 

.^^Uil JA jkjB -ilfc ^'>J' 2-^ <^) J* 

. jVl Jljfi V J ^l^l Sjaxta Aa*ic. ^ 

. JA 

. cJjcl {ji tM *^JJ 
, ^ jSi 2^4*^ ji 4j JJX^l 

. ^ 1«- *-"1 1J e j^^l (ilj ‘"'’^/^l J -1^ 

\Ajje. ^>» Jjasi Jaia ^l ^ '^*4*-* JJ^ tJ ^ 

^.*1 !-» JU-^l U1 J_>iul ji IjdKiiaa ?A;d»-iaVl A j'ljunl l Ailll 
4ji^ ._ija.Vl O- 

(J^ 4^* 
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tin 4^ jfeLiB I (jijiiEj V—^ (JLil 
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^ J ^ ij , jjiii i^ua ji ^»j;i->j 

O ^ ^ ^ ^ 1 liluLwiI ^ j 4 ^Vl 4 I. e ^-*^VI 

jl—o JjAj i jSs Jji IaIj^ ^1 (jjAiiLall ■ j Vc?>VI 

^4 U. ^ A A^^4 4 t ^ lA**^ i 

JJ (_)aJI killAj V iCaLaj ^jauL^" a-S K.,. ! iJLiHi 

^jU-J -Uiiij jiillj (Ji-s»j 4.ajJI oJiA ji 

(3—(J—C" I j—A JxSl t^^yi LjluajI jl Jjjl ojSa J_jaJ 

Ia ^LaI^ ^iAuJ olljlj s '* l l oK ^.‘’H«J Jj_5aj 

<^ SjSaJI ji *_jj*j ji ^ O^j t^iUac. ^ ^L« SjSi ojjj^ 

jliill J;^ ^ viU ^ ajSiW ^ ^ 

• 3u^4ml« 3^1 j\^Vl sIaLJ^^ 

—« J>^ ^ JjIjJ '-iijj J>^ 4jiaJll oi* ^Jis^^ \k 

«JLktfCU^^ 4j4^4uI4ll 4.'^ X j a1 1 


:«JI^Vlj (^bL4ll 


< *l l ^ <15L«4. 4 jj—4 I <iUu9 a' 1 j l'iI aKI I 4 1< *, A 

ajLi—Wii —A 1—A iU^t JJ ^1 ijat ^ja. ^ jl 

^^*-*^* ^ J \j 11 IaI j) Uj Ub^ 

i) iiu^ jSlj jaj Jxi£ L&^ <S 3 

ji (3^i ‘U^- ^<Jj ji jS^j ijp^ k_ilj*l 

j^' ^ jj j'- * ‘i V Vjjji vaJ^^xD aLaJ ^ I* <11 La t -^4. ■* 1 *<»a'itl | j| Lijl ^ < 1 ■ .1 1 

—3 J Ifll lj ^la nl<i t"'! nKII j LiLl j '^*‘*-~ ^1 J )<'^ aI I I*.a1 ‘i 




A A] I 4 J (j^ 0^1 j ■-''<' jj i^\jL^lj 

4 ^ ^ ^Uaj wA^ ^ '■* « t'‘'j.^ 

"'^'» ■■J ^ ‘- ^ *’ ' ''^•» '^* • •' ^ ‘" ^ami Aj) ^'■•^ A^l '•. B 

(.j*y^ _>^ d J‘ jA./i ijj^l^'yi 


; Al&irtftli J& 


44 iiij^w,a 3I 4i^i* . ,flll At t<~»^ ^1 

jj—11 *tjj iii'><g««ll 1^^—^ A4gtj ^ jj jl-j^ 

LftJ cjx^liall ^ ' 1 ^^ ^ Af- jl. ^yi 

» \ 4 .%. ..1 IjLa 4 4 lj>LJa«il ^jC- ^ ^Ig- A . >■ jfti 

^ 1^•* ijlj^^l lj& t,j^ ^1-?^) *- *1 ■*"'^1 ^ -"■ y ^1 £ II 1^ ^le. 

^ 4^1i'i'i»A—. aB Jxtll AKI«iA ^"^l;*'*'--'-* Jxi 


1({ A ^%*ii.il 4_ 11111 II AiDlc- ^^j'l^j-« 

1 ^j__C. Ijjj 4 C-ljj Ujaj A^^^ A> u'OI j ^>" 1^11 hill ^ 

A ^Ti ^1 AUa ^^iAilii''ii4j AjU 40jilt a.^ La La ■* 

.g-ljiH 

13 |^__jAj /A AJ£juLall lS.J^ aJ^*^ A^ U^J 

V —iaI ^ —!c l 5J^' ^ li-flLi. li-Jaj 4 ,s4^ 

1 j^LLa 1a^ ^^1 d ^aIo^I 4AKI«<JI a..^ JA^aj (3^ Ji 

A jjl^A V ~ A.’’ll J vA^.hI A^j iAjI j I» ■ ‘-~J <.1 a^1 1 ‘ '^1J AahA ^ 

^1J^ (J*^ UJ^ d 1 ^ (JA a ^11 AahA /ij — AsAlaJ ^ 


jj Ja.^aTat \ .J^l^JI 1^ ^K.* aU J 

• >=Ji^J Ji?“ j’-* 
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jtiail ^ji (jj) ‘9-iij' 

jJ i,^C-l jji ijC’ oU^ CimJ Jaai) 

jj ^ j J'JaSi (AiSJLalt 

^ ^,J*i»3VI AjjJaLttH 



♦ t-il ^KU Lajjc Oi*^ l^.u>U aJSma]! V^jlj 

L-ji ^ '■ '*j^ Jp] <■•* i\ 4iliik.A oj^S ^Uua qI jl 

^J^Vi jli^l 


t 1 ^ J 1 j- ja'i Ajaftjll 

«^_A _ i ‘. iS^*^ o! 

(jl j| {l^.i.idj 4ij_^)lailj *,5^*^ ^dlauaj djIjL^yi 

“■ «' A^wiaJI vliljUaYl ^1 lUjU ^JUll ^ 

I.m£.a ijj^ ij^ -JIuVI '^ i ^ n Lix^j AjJu La j|| 

4iLya__«]l [J U^ ^Ji Ljuij (j) (3 p^J ji^^) 

Ijj^lj ijl^ l^lj LoJ ^JIaH ^Li!aj ■-''>1 •M^-i.''ill ^),1 x^Lj 

i_uluL-Jj J- ^ i^ic- Sj^ Ijjl^^ ^ «Ua3aS/l Lil 4^1x11 tjxxllj 

^|_jjl ^ ^ La J) J ^ j y^ Ljpl ^ ^ IjjLux^ 

jj ^^'‘’ ^^1. i.aVl — )£■ L *1^1 •^.0 j)^ ^^p«all ,j^ O^J 
l—^ CP^ (l^lj (Jxxj «>-i 3 Mi Loj Ijj^ ^ (La (jiT^ i« PjV1.<U*>I 

. Qlj 'Ll jij ^ La Ujoj ^ LjJI Aly^y La tj 


OJ-S 2 j_3 'J s^;JlSJaJl -j^Vr iiau ^ aa^ib v uj v (') 

. J^ooU ilij^ (AlLlali l^Iii 3^Ja3l 
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AiulMlI ^J*.4A 

^j\ js^ ^ijiLj (J yj, j<iViM ji ui ^jiS jj) 

Jd fJ^LkrfB (A^LiJI _] t ** ll A ^ 

^ ^V^jLiij ljaU. o i ^U> jJ^\ ^j ^ AjSlj ybVl «j«> «j^ 

A ^ l.^i > ^< i cV^J (ji UjL«j j^I ^liii 

jl lsj \—ali I—j] nuoAi^j tlk^ ^KV.il ^tiJt Ll»j U j j^A-'fl 

^L-JI ^ Jja. J^skj »^jii<il'^ll Ji^all .^A*.-'i 

( |o—V JSl__ij »jn^B (j) Uajlj t'» a1 a J 

(^ (>»J ‘ JjisiiJ' J*ij Ji c>i«b (^jll c?3«J' jA iJA J 

iJi^ I ^jl 

•(cJ** ^ ^** * (J*-aall l^J 1 ^ jt al£l ail ^jC- >''ll iiil^j.^ (j/» 

SjjJ Ijjj fj ^ Lij£<«j ^1,54^ f*l^Vl «jA J J* (»^ J 

«Aij ^LkJI (^jC- lil^j_^>U ^ L'i^yi\i j (-“it 

tj! lial£a.i ijjSj ^^>iafl jaj O^J 

^l— ftJA 1 i 1 ^j*i^l j -^■«- * Iau AjcLtJ3kVI Iju^lclij 

t> l jl. o Lj—ll (JiLi t—ijljt^llj frUilioVl ^4 IjL^lCilij 

J X ’ (_5—1) ^ •> ijC- 4 il^> n (JaxII ^ jjCli* j ^ 

JJ>*-oJ JW-« j U^ *JtAS 0>*' u! • JflaJI ^LoLlM 

^jh l m l j . Ijj^ ^I—i jIa-aII J^i^l ^jl ,^^jiu L« ILLui jS,^ 


jL_ajL^ 2 J j" ji ji^ 2#^ fcjAa—J j* ^L^V' «Ulc. 2#-»j J J^5 (') 

j ifl ^ ^ <*1^^'^.|1 LaJjfr ^ ^j4^Vt 

5—ijuD ji) CjjL-jaJVl ji fU ^lSa.i ^ 4^^ lialaf jjjlai' i-u jl ja V.i)J 

*4.01^ ) tjlf; La Jj _)lal1 Ul 
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CiljLiyi ^jC. jUa^l 1^ ^J£ jl 

ij ^tLaUoj (jfr j ^ <«S^ sjjT* 

^ t>>ijll cLJc. (J (jiai W^ ^} “■ 

^l£i)l >_iSj^^ " _>^^J (A^Ia^ A^lj^l 1 <aK-..1 I^j 

^ ^Jc. J j i /in> , l l ijjjiaJ <Jji — ^jjiai^l j<» ^f-1 

f « 

4jl <_i^_)Uj (Ajc V ;3^x^ 

jjl t jliajVl tj* tljl jiM j-tf- ^ JlilaVl 

.> "< 1« 'r\ ^yiA iJliljJI L»aj) tljljatUaiU jj£^) A^u*^) ■- 

:JUlaVl qmIA 

«—mil <il»L>rkl »a Ajm ^jjlilall lill^ La& -i^Ji 

?^lj&L^lj «^-mL ,jjlsUl ^1 4l^ 

.1 l oVtf; . A,iJo_yiA (Jxx^ jjjUl-il) .l3hl 

VAaJa^^)4X4 ^j^Uiall (^\ 

^ i<^UxU ^Uxii Jju 1*11 Jl^l ((jlj1j_^J ^ 'j' ■ ■* 

(JxSj jlk .*tl ^\ ^ 

jjA V (jA ^A Uij^ldij ^ AJaij A^La^VI JaLajS?! 

cjlij) lj)jj (jC' 1 Y^l ■«A'l Jjj ljj£4«jj t^UIl 

^ *<W j t'*il.Ui<vAjM tAjUdl A.^ A^^^Lujl JaLuiV^ »kA ^ 

(ji I—^ ij—ajj t» _ I'^j L«£ <.'‘iiiij1 5Jj)>aa<\]l i-JtjLaaJI 6^ 


Jjji^ l t (JJjJ® je l-» J*J ljiJJ.*a^l iJyM iiMXM ajLi^ “ BOLD (^) 

.^ ^»ijh l it aM jjujUj 

,U3jjji J* <*" (^) 
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^—Sjjj ^JjC- La ijjj.^ ^ - aV'-^ -n La 


J 


LrL^j JJall jjsl ' ”'J.' a£!j!Lji<a La jjl aLixj^ LjJ^.'“' L)^ Lli^ 

^ ■'j* ~ '**_L^® ^aiUL] s 1 Vi} 1 4^jLLuill ^—sjLl-oJI a-lj] ' ■ ,.l. ,.-^1 Jjl 

jS_ j J*'L' j ^ua-i-LJI ^JjSuj A.laS) ^ LaJ iiJJJ 

.lie. v...tii-^ j.<aikji ^ja JjL.<al jail Jjl^j LaAic. Jj^^ljail 1 ojj^jjJall 

?l^lj (Ja.4a.ui liLa 

Jj ^.n' La ^ If- 1 ...j.-ii"' a L a'i Laj l^i ^_^1 a^ajall AiSJua oLa 

-n .a ‘^c. 1 a Vi ^ ^ L* r.^ 1 .il . ^L 1 ^ . .^IIM 4 a . ..a i . aa ^^..^11 ^ < >1 ^ a L al Ij] 

• Lka. tjj£j ji 



ijl L a\jAU - ' ^s All aaj ^ ^_}5Liuti]i 1.1^ ^ 1 ,^^ 

Jaa-u__a jA -Ual jj Li JjSj ji aiaj^ j ^^Jc. 


^3al**u 

.lie, I 
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Redrawn al'lcr: Knoblich. C).. Seigerschinidi, E.. Flach. R.. Hi Pi in/. : 

W. (20()2). Authorship cllects in die Prediction of handwriting strokes: Evidence foi 
action simulation during action Perception. Quarterly Journal of Expehmenial 
Psycho;ogy. Section A. 55(3). 1027-1046. 

I_ ej j - •-‘All 'j>*1 

«.!_ill j_ji -g'l ^jlc- jig i^flj jjUaH ji 

ioH ^ jc. 

^L_ui J iilliA (jSj ^ jjj *4c. (3^ 

I L* Ui) j)/ I<-^3*^^ i_f® 

4 4 > 1 ll)l^ La Ij] -. g ..'l l ^a*'. . Wv...*» j iUlj ' *'' 

Jj^-^ ^ J&Lij US La ij) I jSkj ^jlc- UiSlj Ji\ 

.UaLu ^_y^La ^ AAuuJIj (J*.iaai slulSj J <J^J*-i 

JS&Uu^all pUji^l jUuil 

Ijj" a ^ . ul j'sA aLlSj La ys I^A jU « 

L.»^ UlwbUj taj^iui al.lS JabImi Ul^^ywi > oS 

C^3 AiuulU J[aA^ *(j^^ O" sij j» • J!lLk 

aj..,a )^l£ ljlj (C_jaiL f^^C- 4jVi-s n 

.Alill Jc .IaJ JS 


Cx^U oj>V' 

^^■.iL<t..rsl ^ ajwiSIl <.ljl£.l.l^l Cy^ 

J-W e. ^-- j jl_^atlul 1 mJtJo taljlilU 

aL>-».I li^ljp (<la ^J.- J*I«.> J'V « ^le. ■-'ttK SjUa<ii t_J^iulU l^t ^3^ 

<- aN*! 3^ 1 j 'its L ah.^.^ Ui J (jiall Ala^j s «Li l »3l l 
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Vj - ‘U al V j} l^l J VI ^*'■ ‘■'' V 

j—t Iajj— ikj ji M>i l IjSa jj VdlljS Uiskj uLl-uI 

jUiiVi ^jLii to ^ui s^\ ^ yjjb.jii 

jjc- ‘“^y) '-i^ ^ 

j—<—1^ Vv j * I^jh JUaVl l^ljjSi 

L i4.1-0 ^ jl-^**j (A^jiid VLil Umjjj l^}j tLi^Uul 

ti g ■■ ■ ■ Aj 4—LaJll ^ ^Vl A^U Lc^ JS J^ JSjij Li^ JS ^Lj! 

Ijj3 J£i ^j i. -i'i j 'i IjjU ^ Jc-Udj J 

gl I - y^>’< (JuLill i_ji) ^laJl ^iJC ^ l-U ci*-^ J 

AjI Jjiil I jliiiil ^ ^jC-li fl'i^V I ;_>i»sill JjWLX t.,, JlL ^Ij 

!AJ J^J A^I !■* ll .aK _) J-i-J I ^ I jlU yij 

tl ^ j c3^ 1^ 1 . ^ nil I lit JaLolj -!■» **j« ■-"il -«Ktl ^ A^UJI 

(Jill— jL AiaSaJl 1 Vig i l (juJ J'^-Jlj t^l - L^-^J / 

1 «a Vitt a£^_)^I ^ (.^ til Hi ^ja 4 '^j tAjjihUI 

1*11 iiKi II«L^I I I—i^LDI ^1 jlJ (1* ^l t^lc. J 

V ^1 J—jj »^j4ii_il (jj ^li i ij jagjl ilLJ a jjj-aj ,jjJ;Wu "^j*iJl jLS' 

iiiUj (jjUij oj^jAj 

t^goLj—J Jijjal (jlj ij ^ j,1jl 11 JjjLLj jj_^l lilljA 

1 gjiiti «^_^l (aLaJI jlj (l^UJj i-tjU'^'i jLi ^jc. 1^4.N -ij libl jl^i-i^'il ^1 

.Ulj cLAaj witji^ LaJ 1^ ‘ i -g « ■« (Jc.Uiu t^JAi 


261 



\ Jl 1 UL] La jj ^ aIxAj <Mj^Mii LaJ Jj ' *'H l ai^ vj^ 3 

1 I 111 V ^LiLox t," Lo^^j (e.^& ^"'1 j) tV< j lTi K 1 .j j> ^ 'i'll 

t«i H< C. ^ |^j]l jjlil Jji lilji 

^1 Jj ^ Lala ^Lm^I jl£ jl 3 ^ ^ LA! 

Oi^ <^) y> La ^ JjSxll yUiA ji jSiiilj 

<.s—* ^ j ]} 1 ^ *.^ii.ijl Aij^l jli ^ 0 j.^i i 

^ j j A il l 1^ «ljj Lkljj " •*' ^Jaiaj jlJ ji 

J ^ a'ij^ 4 iiiVi l^^^LuiVLj^j n.” il ^ t'rill j 1 * it'" A t ■ .'1,.. JM ^ 

S^all^ Jj ^ ^ .itjSa liUxat J V La <iU J 5 ai J 
3 j ^1 ma-^III J!1L^ 

—aj (^)j ^j_jjSi ■ * jVl ^^5—a-a Ij^Aj 

ij T^J Vita Ijl^ lj\i (S_^Lm ' ■";! "'J' ijjLsI 3 L*"' ~ J nitjSaj 

1—jjalia-a ljl£ )^j 4^L^ viLlj CjEi-a j ^1 ^^jVl 

<-4^ LaC. (^>jjj (jiaj LaJic. ^jaaj ^ t^LjLAijl jl ijjfri 3 aJ^-'.Jj 
J_Sj ^ U> JC” Ijj ‘LiA V AjLmJI jSlj aQb 4i*iu 

^L_jia ^ w>*>y U^ tlA^j ^(JLl^jVI «.^_}Li:t j^l ^1 ^jLnii.il ^^jjji L^^Lj 
•^1 — >jSil a' ij ^_j— j j$3 o3^^ <(jLi^jVI i-jjli-il jjfcl ^ L>^ 

4.5—!! J— iaJl Ljaji iLi. jlk liAj LaAtjlj 

3 y> *l —5j£a ^ vljlCLliVl tLLaJI a.^lU 
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I jSjjl jl 1- ^ V» H-i'^ 3* ''ll 

A_jmj L« ^Jiiii} ^LJ£ jUi^lj Jais V ui <4^^i *Jljlj JalSj]) 

V j LalSs ^ t>*J ^) ^LolS jljil Lu} j 

U*Lu — ^ ijiiLJ^]) jjc. * jSa c^J^y La {j^oa-i ^ 

i j LJS ^y>. ^l*JI 5ja^ jc. JjJaii SjSa jijjj ULa 

.aJI ^s*lki 


r^isull SUUwJ (Ja jfr j(j^ 

» «'i aJ ^ ^ JL^VI I-JjLai J^ (ji ^jL'"’-'* 

I j h'l j lA^a^ ^jj jT ijJ a Ai 'O Laj AjjSjaj La jL^Vl ^ - ^ LJj aAlteJ 

>—jj )\ IjLj il l JS V Lijli 

AkAjai^'^U d^j^AA 'BAjiLkdl Awiaj l*Aib ^3 j 

» 

.AS_^ (jl IJA 

\yAA ' - A ^ ^A.*'..'*’' L^li ( 1 J^aL« ^1 '-*i.A-''.‘''‘i La.^jC' 

Lua—j) ^Vi ^t A skTu a ^ —ij ^LaLa AiT j ^.laJa" iJxa '**' « A'A."'. ..'« 

Oy 14ja lo lijli Aa 4J <ji^j tL-'jill ^ lj*''Ua ^ I*. A (-.j.^ 

.A^lfi. 4 lj.UL.1 j| I j^Ual l-^-^:^-^.‘V^ lajjAAi ^\ ^1 jt *''ij. k«M 

1 A i-T^aV^tt k-^Jk ^' A^ul A11 Ja^Jj^ 

Jais I gULi ^ ^Vl (SjL^ A^aiu La^ LaAb^^j-a j l^la 

(J^j aJj-laka (J^ ■^‘‘* j] lJ j^\ 

^jkjJa —J ''<il__)&j,a]l «Lja3 kla" ^1 ^»^‘'L.j ^jc. > ah-A .. 

Aiil ajj.aAl) < '‘i l a ta tl l <-*'j*'- * > j. ^1'-t IjJdaj 


. Jj_jla '^laj ^ jSj ^ tasta-a *IjIj A*]' ajUc ) 
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A _jl ^jc. A.i\v AjiJ i_JiiaH ^->l»'ljj 

iA__'\-s. ^'1 AJiIll A-^ ^\ ^••"'' AjLojb^ iJLljj^j A «..ijb^ .Ij* ) 

i A a '\ a j_JLlLa-oiall Jjj 1o»Ti V ' ^-a jli 1-^J 

.AjlUI Ajaajl jjt >_viilj 



shark 5^—a ah j sheep ^—alS ^ j ee J lo 3i_ij_a.V' 

.(Ydi t ^ Cj) jjjI jSj t3j__>i3 jc. eiajj shoe ^ oo j 

A I-** il J. 1 J 

A__*J 04^!^ ^Qg lUlni Lft-ijc- t(tcij t ^ kijj oj-1^j 

3—iiaVl ^L-aJj InIjI ^ 'j jl ^ .^1 

CjI^VI ^.l^!l*-uj cAjIa-oII \ ^ 

Lajlj ^ ,^ji-IL^ V jj iulliJl kljjJaJl lliajl 

. jUjlaII jpSl aJIscJI a aw 'ilu 

Figure Ic from: Burnham. D., Kitamura, C., & Vollmer-Conna, U. : j.'uaaII 
(2002). Wliai's new pussy cat? On talking to babies and animals. Science, 
296(5572), 1435. 


264 




l) '-jj—OC. piulL jjjjijj V 

Aj jSlj *Ult Ajlic. ^ aj jAj ^i^l'jSll vIjU jsb JLJt 

^ Jl^l ;5bjj& Clj »Aj*«» aJLui aIjUj Jx^ 5jU 
Jljjl ^>_ki ^ CiUll jljjVl ^ jj jt 

V'-' J Wj ^ 4^j^l Ja.lj . .*.<1 

JJjia jc CiljLj^ ftJA :)bj>dl jU^ ^Ua .71 

J kiLJj Cil^tj CjI^VI »jA jjU ^ jSJj l^ 4 -i 

Jj—^ V \ 4 j) j^yic. U jILl^ ■ *o . i ULbjaI ^Jlp V ^Vl ^j^l 

jU^^I I—ja^l ^ ^ IajUu^ Sjc-LaaI 31jU ^ 

J. 

‘ ' jVt Ail^ Laljj (jlxi) ^ slll^l ^Je- U"'*. 1 « \> j 

1-4JXJ JiUl jl Jj t JliJaVl Akij Lu Cilj^i jV Jasa ^ 

0“^ _jjSi ^\ AilJ CiL^'y) (JlilaVl jli—a JCaLj A,«l jjSj 

(»Vl AiJ ji jjijxj «jLSli CijJa*. ^1 

I ij t fl I n jj ^_jiaj[Vl 4^ 4<i Jja Cikti.i) J3j A^i ji« ■ ^ JiJa 

jl "«r ixis J lia ^ V JLa^li jU"«]" : 

pLojwit 4^1 ■<L«Lu t^jxj jjx—all (Jilall 


C—‘ j-a'jiu ^Ui ^ jjij 4fj (») 

j1 t ^ sCix ^pjll 5Jlaj Jut6u Ciij jS ti* jSlj 

Jj—!J ,»ijl' ‘dlj t»!AiJ »W Ujj Ja C ha . i JmH 

<uiVl ^ i nj 
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Slj t Jj SI 1 ^ j^l .*<-«■!■^'V_ kJ kill ^jSj IjSl «Ijjl j 

*1^1 aJxc liftj U jjilj k *lr\A>l Mil 

_jj (Jjsl Lftl ‘'''- -*■*' t—ul ^ AjLoC A^jl Ij-^j 

,"^^1^1 AjIaxJI AjUb ikilul.akSij'^ k, M^*\nli Ijl J 

-*1*^ ■ ^11 (J ■ «■*'' tl^e. ^I,i^l ^li ■ *11M A j jll 

/jj__j J ^flll (^^^)iH Jjlill 1^ ^1 Um _^lajjlj jl^V 

• jll jVl J! ^ lj& ' jMjjA 

?Aiaj I jLJj I 
?killl^ ‘- ‘ 

kj—Ic- djLuix^l ^ 4j^) (IjjjjjS t^JJJ jSjW t^JjJ OStoUj 

t 4 

I.1jI_^1u 1 ^*J !^^i O tA^jJW l^l£> AajjI 

(Ja^I "(iljJill (_pijLli4" (ji A'^MVt kll^lil ^1 _psl ijfAj^\ 

««ll iIjVI—S hJyt-Ai ^>^l£ll t j/b JJAA^J ^ 

?aa 1^ ^jc- l^j <Mii*> vJi^j I JL^Vl 

kliAj a^IaaB j29 t • * o ^ ^) 

.(>» jB j-io 
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:LLu ^UlaJI 

ftUjVl A^ui ^ ^1 ^ ,Lu^\ JjSj Uija. JL^VI 

A_4ijia ^ Jjiii ^) ^ aLjLU J) 

u— dlj Jc, .JU^V) ^ ^ .jAj .AA\ 

oJ i^jSi] ^ ll^b UJlj aJ^ U JjUu 

iLJt 4_J^i Uj >Ai]l UjJ JjUjj tdlac. ^jSal ^ ^ 

J ^ ^ ^^i ^ 

.Ajjii L*J j^juU Ia^Lj jjaJ 

u! ‘i,^—SjJjall ^Ul ^ (jc. JjUll JA IjAj 

oL^>—i-i Jc-Ulu U^ j£1j oj^ tP'^jLxx. *1 jl CaU JjIa- ^jdl 
wLkjVl t^jUi jjilJ piSJI **^jl*j JjU ^jU tAA^ \^j 

^f-3 ^ SjSiil Jli diM SjSi J4^jj ^ JS Ijt 

j*a& JL?^ jLi 4ll^ j 

.j^ J*ij 11^,1 ^ U^j U^jVl J^ jj^ 

ts—^ <J! '-^ C^*^' JUajVI aJU. ^ SjSill j 

ujsi V ^jikj cJ 

aj__Sill dj l .rt j A«ii 05_jll Cul J ^ J dl ^ 

^1 jiDj 4d^ ^ ^ ^ 

^dl ^UU^iUi pLl LiiU^i 4^Lki*^) «^'^JjL^| jliiVI 

Ic. SjjSII aJAj ‘tjjji.Vl Jjk. Jj jUiU J^ aK.*. ...^ 

* j«_jll J J* jj3 iUaj^ eLSi ^ ^ijULJI aii js jijij -y j 

?^i AjLc ^ u^ Uj^ ^ ^iSSB jft Sja^ s^ 
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J .t 'l l ijj—j 0 0 j>il*Al JaC- 

L_- :^ii' ^iUl' J^ »j^' Jj^ a' •c5>^' 

.^'Juil j 4jii]' JiLa c-^j^ -^J^J 1-)^ 

:^jsua1I 

J_uiis y,!) ^ ^ ^ 

^Lw'i ^jlc- J^iilj jJUi' ii3_jLill ji >_aja_ij 

Jill jlxiVl JJ^J t _' wii'i j_j-al (J^ ij^ ’ijlc- iSjj t»-. i l a»JI j >jl_^l 

jl _Tilj ai_lll 3:; jia Jt J:?^ j' 3^ 

j_JI ^1 _ xl' .iiJ:yu ^ ^ jx^' J t CjU j^l 

I_gj! JL_aicl ^_j__iiSf j^J cLaxull (jS? i_>^ CS"*^ <ila-0 

•• * ^ 
jl ;^ju jsA\ JjuA yijluol ^ lAlaLi J^'J jijjl' jlswl^ 

jJ Sj l_laiJI j ^ jl -»■ -all ^jC- aixJJ jjl C ^>>»ll ^jW'na l j Jj'iiS 

■ 4a!-.\^l l oIa ^ ^Uyi >, li>il SjjjjJa jsiVl J.V« 
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i4 ^ 0 ^ -* Jl^ irn t o^^)JC4 ""I 

. : *> 'j'ila. ^ Jq' jl JjUj^ ^J*1J1 <-^1 jj 

44 ^ A I t « ji\\nnl 1) kS UjJ^ l^A-;.n..,^ 

K a^kjii it ^ jk'j ^Li.aP 

. ^ 3 .l4.ak4 4ii ^iki ts j(^ OJ^' <i***-i^ 4 ji 

^ ili' . 4 jwtfirtft A^ki^Jl ^iLu^ 

1^)^ * k i 3 4 _m>a^ ^ U n^ 4il A ..1 \ \ ^ ^ *«fc.. ^ 

^ % 14nI 1.^ ^ ^ ^ aX-dlt^ ^LuJl >■ U 


Jj.1—iS j . ' . -s I iisV liU-jjj jjSj viUj ^kLtij ji La 
* ' < 
jj—a ‘ * * ll >.1 j—L>^ tjjlii <1(1 t^ilU^ Jai ^J*»JJ LjI .” j<v .11 

• jl*-« Jliijl JaJaij .ita Ia_j IgL- 


J*** ' ^' j] k. *iV<J £ J^^=k.a (_><iJ LiA ^^...la'i j 

^ j*9 1 1 1 i)lj it^U^ /^AiiJs ^ Vxl iliU j a ^.iA..H ^a 

^_pJa—II Jal—ujVI ^1—jjlill ai_A ^1 j tJalijVI <«Jl^lj 

ft^)«_jjS to L >1 .* ^11 jljjj 4i*aJI <LaAi^ '■“ ' 'aK 1 aK . <l'i l . . a ji. t ) , 

iaLij ,.^_5 4^^ jJ) ^Ijl jLaj ji .-^l 

4 ^ *lMn A^a^^l ^■•^iVvi 4l^A ^* 1 * * ^ ^ 0^3 ^*^- 

^ 1 1 *^ jj—J ,_j — Jjl i_&AJ ^ I iii^ II j ^.ail 4 Ij1jj*j1I sJA 
^Aiall ^ 3 -“ _yaA.I ^>aj ^alua <Ah& ^jjSj _S_jiJlj JaLujVt 

jl^ 4a^i^lAia A«aAa^Il AaaLw) ^ 4 >*^1 

jl jU.i 

. < « < 

na A^l jl .>^_jaJ1j _^}<aA.VI ^ 4 ^alt AjIaiAuVIj 4 ^ ^ ■*■ 

■JafJ^ al l 4_i^iJI ^ ‘ 1 ^ 1 j 4 ^ ^s j_jlll Ailaia Lil .^'i ajljj .. aj^ 11 4- A.^'. J 

.^ j AaaAjll _)A^Jt j^jjaII Ij^ Ij^pia i 


I—jJj 4^a^l J<»»11 < 4 ^ ^ aJlaa a aUia Sjjlfl ^jUll ^ jjjfr Ij jSjj Lt^ (') 

.t“' J^ jlajt Ula^Vl (^jS J aiJal) aUlJa) ^f—i^J J>3 
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aj_A J^' 0^3 

jjl ^Jc -b^ ^ jJaiJ J^t 4_>*2ijll ^ jj&^kj fl ll ^ iaia ^J^iall 

(jfr ^ jU->y.W ^ «.*^j i*Uj JjS^ (4^a.lk^ jVl tii sj3^ 

,_ylc. *iil^ ^ J •i*J J ‘ AiJkaillj AjIa^I 

«S jj_lll JLLi_j iillj Uj jAa.S/1 ^0) jc. jjifl 

L-la^A D^lxa A • USm jAaSl\ jW U^ 

. ^.4 ^ 

:Sji ^jibaA 


V aJA .^Ij lia^ Aj^jl'^ 1^1 <_3 ]Ia 

4il__iS> ^ tr- uljLtJu«alt JatS 4^ ^4lj_ ^1 ^1 


j| Jj^ (j^ CuiuSij 4ojj^l ^11ii)<Tt V IjSaj itiLxdj 

J ^jpaaijiii 


^ *'f- aJIaJI a^La l m .Vt^i Ltjlj 4^^ 4 " Iaj 

aI ^4,^ 4/* « “ Ii i ‘ 4^ 1 U^j cs j.^^v (jjc. j^'^i^i i 

(jS^ A__^Ia Vj Aa^ (j_}Sj V j__)jiljll Aijftj liA fj^ 4 


.UjL.^ U3^ 

‘ *j' * *.* ^A_jjJ 5 tJiijla jC- (jjiLili <iljL« ^ tjVi'i i. ii (jaj 

^ ^ ^jUH il»] j ui >J lisu uLu ^jc-i J •^’j 

-«^^LtA ^A^^t aJA 4 " ja>^l AjsV 

.1’.^^ J jjllj jJJ Jjl±1*4 I^jV W^J j 
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I< 



^ ^V-0 J£^ 
cljl Ji:. ^1^1 iai 4^^ ^ ,^j 

■5;Us ^ijj ikjj^ jS: ^ Jj ^ liA ^ a,u-,.j) 

From Figure 1 and Figure 2a in; Morris, J.S., Ohman, A., & Dolan. : ja*^I 
R.J. (1998). Conscious and uncon.scious emotional learning in the human amygdale. 
Nature, 393(6684), 467-470. Reprinted by Permission of Macmillan Publishers Ltd: 
Nature. © 2006. Faces from; Ekman. P., & Friesen, W.V. (1976). Pictures of facial 
affect. Palo Alto, CA: Consulting Psychologists. 

u)J (,5—^ ULili_ai«^l jj.uLi]! li] jLj J\ Cp^J 

-iJI ^ 3jki^l La J t4ijl j CLlIjila-a 

.JL^Vt ^ 1 1 JA ILaj 4^1 j CUlciltAj jaAJjjJ: L)C- 
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J L-iSIji jjJ ^ o'— 

.ill jiyi lift Ji <iiij Jii» j o5-j ^lisux-iS 

A-j^iiiii > o^W > ^ 

Ji^ (> cJ p'-^ >* J ‘0^ 

tJUaj J J*i^ t> c> J 

1 . ^- ■ 1 -^all a>tj .>-. 11 Ac. . jliu t JL-al'^'-J 

a.U.ll ^jUJl ^ iiaJjj X OJ^J J ‘0-* 

^ U-. ciL_c.yj-j SjjSia ^Ij (IjIc. 1^ jjijj tii^iiiii o' 

A .a i0*v 1 1 1 1 **1 

^>1 -; ^jll jj-ait-il' Jjllall i-joiall 

^JiJ_^S > ;r. a .*^1 1 b1 _jjll .ilj^t jLj C‘'^^ 

c 

J ^ <«< SjIjC. JS j jij*J jV" .^U-aAll O' ^^ *^' ij' 

.ijljL^ J*aaj J o^J ctf*^ a^yu^ yUj j1 <^5^ 

< -..^1 3* U (4^1^ 4j> J '^'j'-^ o' 3 V^J 

jr.j.^n t.t.-rtj ol>3 ^)"j '*^1*-^ JjS' -JjS^ 

^ j* Uj t Jjasi ^Ic. ^1 s^WA\ Aia jljJJJ o'j#^ O^^JJ 
objl 3i-ai oi*3 i* J "Ijizk o^ ljl_y-ai ^-*m> J^' 

3 ••• o'- ^' *** 

j 32 OdO^^' j&Ljia 3 lalja) >-j_)«; aIIj JajLall tiiljj'jfl li* tijj 

0.9^ 

_J "2- ^ j 3 Sj ji jlaj (iiO^' sr?^' a' 

jiaj ja OiO^' tjj*aijll Sjjo.^ 

J-iJ^ Ojljb^j <:je. OJ>Ji 
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^SJ^ .V jaaII aT^a 5 •••• aJLluj 

• _o ^IC’ ^ ^ La]^ 

^ ■ • 11 W el^! jl Os^ '—uS Jalj ^^Ixli ^C. jm \ jxIjS 

L I '‘i< ^n Ail J\.%B oljsil ^1 iUAJ 

^'' ■»■ ^Ij .... ^L..jJIj jju^ i iTta 'AjjJ ^jImij 

jilA J_j^J JL^ (j-a J*-^ (Jjl&Uiaj'ifl aA^ (_5JJ*-*J 

L^ ».^11 ^jx ^1 IaA „^a <J.axJl ^1 j LL i‘i^.»n AaIa 

.^^^pLlllj A^^V^.iiljl 1^ AjrAJ 1A& 

^1 ^ <J.9^ Aai).^ a 1 ^a"’ '*< aJIi^I eAA 

Axj ^ vJ^^Ci ijCi ^j^ajSj a^)a^f s^ 

^ ■”_II 3 *'° ^^ '^■. jai^ ^^Ia__1I ^1 I.^£aj 


‘ I • ^ Si^j ^ ,jj«*ija.j U^Ljdl ^l£ bajll t ya ill ^ I^il aB ^ 

—a l^-a—Milsj J—c. I .jjIS Ci' 5 J* ja^jUi J^ijJ 

^ ^ il>*J 4^jUajli a.^ Alixa ^^^ A±i4aJi jSj ^_j 

JL_S L_ailA V U-l^l oj ^ JSa 

l ) 1-- J—(131a I* LaJ ^ j^iajl) ^^3 Jjt jA ^4^1 

.-_‘a.t "i^i t'l's.'..^.l ^IjlH fjC Ij^jLaj ja.>i.iU''rt ^1 Jjl£.ayiA ^ h/il 

(ji*>'^l jl jja^J (U^jLai ^je■ UDlj^l L. girl's'i ^^^Vl ^jl-aj 3 

^.<>1_ i ^J^ <3^J ‘(aJbail ^^1 1 ijp- ^ jLaj 3‘^V 

^'« ^1 ,j—a 3- '■"*! ^jW'i...' Ijtx 
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J. 


Q 1 M 


jj SoJ—Sl^ oj3S jl a-iJj loSjUt-a .i*j j 


^Lljj A '^.ai i_j^)iajM<a^l jjl ^Lk-sajl Aajl^l ^ iLajll ^ajuilij ^ < ^Ja 


j—Lk A >^ < 11 liA vJ^J jJIjlII j ^L*JI (jc- L_ajl j ^ j _jAj 

Aijl^l ^jLajil j tuilLlA V t - il j. ^1 ji ^jj 
* 

.^Jjilj IjljJMdl ^ .ft t iil ^ tl^-X-kAllSj ^_j-0 



OC-I3 AilLja '^.JlLiijSl 

Jc. jjjjijj AxA^\j jL^ J^l-i jjC.jJalall tjj^' 

CjI— AaC. L^ ^ j_j J^Lkjjj jl (A^l j kjjl ^i3'^^» ^ ' ^1 ^Jjlj 

^3“*—^ jUaJLij Jjiklo ^LiA ji Jai._jlj t jjji.V ^IjLkj aJ^Lc.] 

A—a jjI —yij ^ tUil 

jl- sIa 1—AlaJj LaC. l.A^ A 1 1 *. >1 sj£a Lli^ l"'.."! j*\! ^ ^ U.,. jll 

.^->a]l j^ jl 'al-»‘'/'ll 

A-aul jjJ ^al-alkMI a A Jnji.ij A^^jJa t"'"' ^^‘'w ..1 j 

U ^Ji ^>=>U^S/ ClijjA-a t jl£iVl ji Jii*jl aalja 

^l. 'n >>il 1 jJj-i—J j^jSj 0 ^ La.ijc.j a aV'-^ ^ 

A—S A—aj^>]a A-J- j-a J»ijj Jli 
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j —A 1 .a 'ni JrJ^ ^jl CLliJjl ^jj-^aall ^V- l"'! '...I '^y^\ l 

ijl ^ji Jj-a 1.5^ J ^ ° 

J—aj ij—c. v_i—ji j j—iis-a f jaI' (.5^ Jyy 

^ J^l ujj^^ (j^ ijjAli.ojl .(_3j.liwa31 

^a-H r^’l .. ' , "' ! (jl IjaUa yj y^AJ (j'Vlj JjAxJ Lol^ UJ '*-® 

.(jjAi^yi ijj_5 yc- •'ii't'* A -yLysi J tjiyaVi ^i£__)yi 


(jj. Vu^l l (jlj jAliajJl jjjSjLyy djL^LLa ^ JrJSj 

jjjA, ' i 's'~u . ij ^jyjl oIa ^ *■ ^A IaIu yjjll 


i_j—y i^y_*11 ijc Aisyi *Lia.j ^j'j'*^j t^yyi y j“'\ 

A -LAsLi. JA^\ ijy |_5 •''-Sjiyi ijA J£l ;_ 3 j.Vl>^ll jjl 

t^y^a—C .1 f,\ — ale. ^ — 1 ^ ojjjSyi , 3 ^ ^ji 


ijjJjyj ,^5^0 j^SaaIi jA yi^j |j»^j!ijij^ ^ j 

ji_ ^1 oc-i j3 (JjLy yjl 4 JjiaJI ljqjq-4 yx-lij lift J^ajj .^yyi 


. yi^ yjl j Agy A iJ^Laj La 


ij&J 

0-11 OM> 


''V\ 


i_jjji_^ (_jjA_11 jjj_jjAAiy_y <«yvLi ^ .ilA lIjIjIaC dlJ^^lj 

jA 'u^ 11 (jjj ij—C- - yi Jjjl'lAAll yjl j 'q lit A j yjA JjAauJ 

i^^Ax-a—II (JjaII ^jl ^jyJ <ajia. ^jp. AaIJIaII ^ly (jjljLaj ^JIa jl 
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j jr- jialLall '-a-ljc- ' I-al,*^ vj^ 

0 

LaA__ic jl ;»__3jiall ;_jja ij j ^ U^ I o, ^ 1 C. ' l" ’' 

|_ ] il-v"'! ' ' Auis-x ^jjSj Iajj <ajal«ji ftAAj cLlV jLsi-* dulS 

IjI jj ijc. vLil (. 5 ^“^ v 1 jI£ 



AjatiJl ul jail 1 ^t-oll ^1 j*a 1 *“ V 

Figure 1 from: Grezes. J., Frith, C.D., & Passingham. R.F,. (2(i04u). : 

Inferring false beliefs from the actions of oneself and others; An fMRl study. 
Neuroimage, 21(2). 744-750; Plots of data by author from: ibid, and Grezes, Frith, 
C.D.. & Passingham, R.E. (2004b). Brain mechanisms for inferring deceit the 
actions of others. Journal of Neuroscience, 24(24). 5500-5505. 


j j '^ 1 ^jaII 1 1 ^ '.‘'r- ^ ^ 0^)a!dall I JaLiall aI j 

JjSLal lr»L.Vil' IaA i.W ^jSij iJjl::o <jl jl a UL^i ^aJ .JIaaII ^jl 

, <t.all^,A 


^J—£■ ' ^ e->.5ll ^ 'X.oj A,^^)C. a 4lijlS lijj 

AILju_a 11 (jl ^1 cLjaj-k-b jX^AjiaI Ja" jLkJI aSjLaaII ^jla 

VGi ^'A4c 

1 ^ *v 1 ^JA 1 ^ ^ ^ jaJ ^Uiil aaiI ^ aIaoII ijl ^)SaJIj ^ a^I j 

0 ^ 

^ _a ^L^lj Ajjl jjl ^aLaIII oAa ^liij (jl Jja^j (j it^ll lJ 
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.t j i»itj a^Iau]! ^Ia jV^ i.Ij'^L^ 


j ' ^l > *n i. i ia l l ,j-» 5 AjlCJi ^ A^I£ t J^^jx 

^ Mif - «. A'.'ixl ^ aJLa l^ljljLx <ajt& aJL^ 

l..- j . N )j — aluuu ^ l^jLi i,^-iS^\ ^Ic. ^ Iaa^ 0^1^ j} ^1 ^iui 

^—4 t*>1 J_yVI I j\iij ijjjiilJl Ljijljji Aj^'aj 

4 ^j^l__Sxilj ‘-' 4'' j 

AfAu Uaii jjJc. j^jbj -isw ^ J_>J ^3 cU/^'l J 

, AxJaj^)xU elJa 

—ojlt tjA lx 1^ J s^jywiVl frlijl ^jx cljj^Vl .yuc.lj 

—‘SUXM jji La jSlj 40>M*V' IjSluix Jla ^Uil ^jjl j]l 

jIsjs) tjj <„5^^ ^ 

a aja-v n TUk^J Aijl^ " <1 >«“'» -n JJxJI <4^11^ » ■ ,'1 aTi 1 ^»i-v 5 

jj'—J O^J —^ A—ajia ilLa oiA *lijl£ J j^j <^Uilb j IjA j 

. ^jLwiLalt" 


4ljlc.l jJ J_jx La ^ Ajtij Joijijj ^ ^YA j j -44 j't \ A ^ 

A IT ■ i i fri I Virl jjx H \ ^ jAi^l oilJa^-j 

.Aj ^La I_^Li3 j ■ Ac.vJjlijj 1 oLl 

^-. .Ic Q- ^J 4 AxLiA]I AliXiiSC LaaC^ 

a j_^JLa]l AjjLjj 4Ajj_^ oLacl >J1 jIj^ '^1 iLuL&j 1 ■ -i li=a ^ jV» 

O—£. Alljljj 4 /j/<a ! ‘ H o" jl^i toLoixll ^ 4.5*1 jllj 

4 * ’ja ilj\^ ^lo^l -iaaXJ ^.wai ai^l-i ,_sJj Ac lit jUj 4Ajj^ 
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f t 

^^Lsj AijUall j ^jS- ^ ■» I« I^^Ul 

jj— kJI !j—& jl ‘ jl^ill ^ <3^ ^Vt Jj g>o >i& (JA 

J ^V'Vl 4 ,1.^- ^ ^ A^jd _>i>d •^jjjt 

.^^jijJ yc. 4<*ll l*ill (J^Ij Ai-L*^ ^jl J(JjflJ jja 

Aj j ,j»4 tjj?'*** LS^ ^ ^e-t-a^n •^J 

-‘-^ llaAti )j;b y» ^l^jll 4 al<\ *^-1 ■ ■''« 

ojft t^jiitlk « yJaC- i^lA ^ ‘^^5^ lJ^ *04^.^?* 

4 Ua^t 1 al ^ W a Ja ?(ijlj^ ^1 cJ^ (,5^^J AjOjL^I 

4j__w< Jm UjJtaJ lj.4a^l itmAaajua^ ^.>4^Vl ftl 3 UI 

yty^j —^ jyJar» i^l-laj) {jjj-^'i «ljU) ^gjV.. ij^jp.j 

4—9M ••"''' V ‘ ^j-" « Aj| (JsUmJ Aj] (frlj^l (_paa^ Lj jjl jl (CjLa 

<^lj 3 ij '4 ^4 jU- J^(AJsLuiJI ^Ic 4jJ tt*il.^*».*-i 

(IjA ^li^l 

.JVI u>fll JVI :3i^l 

(jj/'' (_jJ -a t^Ull I Uft (dl^All t J‘-^A'i 

^ )j_Aj 11 V*< \l .« tljj&jA jjj'*'>*J-'‘ .LjA I 'iH alii lyoJU 

.oLu9^ 

(J U^ (j^) l>4 JS^\ jjJb- SjJS (jl 

■ I? ■^j (3^ 1 /\?i ft ^j^jilH ^ 


i^J OJ^ ^ ^ ^ 4^ o*^a<lAfi A^Lo^ ■-. ^ |) j 

•—B (> Ia<^j3 asUmha Lft ‘ “■ - ^y» ^ j^ 
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* I—^ IjjI— j l ' iI ■>a*'»» A 

jA LiEw t^jlc- liiLu ULoj) 4ijl jll .-'I xS*'. ^1 1. .'^»U ^ 

J_l» 1—A j^ sljl.^iri«.<JI silliS ". ** •* JUk. 

3 —^ ^jL»j |Jul.2slka ji 

i4__ijl jll 4ljl.isaxx]l ^ J««Vl Uajlj ,jSxjj li^jLaj] ,.5^AiIl jLmH 

Jfui —II Lil j3jp La^ 4^ jUJI ^ ^IS ilsi*. 1 1 jIj ^J\ 

(jJkjj (ji Ul jli to j^ J-a l^laj jaaj O* 

^UJI <^La AA^ t^ji^l j J- ^a i 

—J 1—J—a ^jll t51.,.tL^Ji ojt \^|j 

oVi ^ jL J jUI ^ ^J ‘t^Ujll 
^j__lt tljl AajSj La_j i^lAii 2 jLaj A»,ti ,aj La ^a^j ^JjJI ^jj 

tjtiasi ^jLiJ frLiJ tlil^^ oIa «Ua^bU ‘LaliajAjlj ^jLaill oIa ^jaLuil 
t^jl>.«]l t j l ii i j£ V l^lj IAA.1 a j JjC. I I 1 , 'a.*.<i J 

U* ^jLul] l 'i-\ lA al ^lii) AjS^ ^ ^ Uiaji < Jl*J) jjc. 

* ^ 

oJA ^ t ti i l Vi Jin^i 1na l_)*l A^>aljjjj ^aLJI 4 JLji__) j ^ ^'tO. 'itl 

t^l JE^r :4jJ^yi 4jLUI ojllwl Jjiij 

• sill jLajyi ajji jk ^»kll ji Ulj^A tjlj J»Aai..i 

* ijSl J »jtW II t_i^l t Ia^ 

^ ja. ^ ^ »_>laLi^ jaSS jjiU 5_^jS .»UU.'. ^<1 

J J—S V *il—b ^ J jS-m5jV Ajl jj ^^j''^^a " '*. jjlii tl^lij 

cAalLj t.iji > J Jjy jjj^S 
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. fc ^sI j ^jL«j (3^J ^btJt AjjA^l 

ij—ijj J (Jij ^^Jc. 3>v*' '*''''j j'i'% rt 

A —silk 3—i*jj ^ ji jiSjs'yb jjSj ^ ^\ 

• JL^Vl 


jx^ Ljjl ^ Jjxll jfr jjj — ^Uj ^ 

ijj-v*'..,«tt jl 4.^ 


j 1_ij^j (j_ ^ _3 ^ ^ J 

J—3JP . -fi ^jl ^) ^liajl) 2jc- e_)jLaJ^ 

oL^aII ^ (jc JjAj ~ Aa>^'^ ti 

Jjjj «^^jL«ll u il.r^_ym ^ V ^^LJI ^ ^^i.Iartj J A.\-> I >ifl 

jl ■ ■*» ^ AaIjj 3_^Lai^ ,ji4 1^ 

J_^ i>Jj kiiicUj sa«i ij^y 

__yj^ JJ^-^ ."tiluiJaiiuil I jj Ala^l ^1 iillSi V ^ i.r'iiiiii^.1 
.»^^Li^ tjji r"J ‘*^j^ 

."^ Ji>1j Jj 1 jji Jiai jT ^jJa^Vt SjlJ JjSij 

*‘ .A»^ J 

^lail ^ jUoj 1^1 .'lii AL_^)ialljj (jJ_>^VI j| Uj| 

viiij_£ _uil_} ‘ y> j jli^ ^j.4 

—iii J ^1 Ja ^J*ji ji ^ ^ ^jLlo 3*-^ 
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^—A I tu j tjU j ^J^jasl Lkljl 

^J1 (J^ ^*11 k ^ ^ 1 A** 1 

.A w^>ti ^\a ^ 

*A-a'J-v 

^jLi 

ujj^ ^ jJljOl ujj^ vJ^ 

J—tliij (j—-A JS a^Las A^ j^j aLuj L# ^ji j i^_yLj^l 

,jaj tliijflilj liijfik l^ tiJj^ Ajft^l o^ ^'''■■^'> .A*.* 

j^Vt jA IjAj Liljic J^lib ^ aIcU ja^aUa^ 1~«--•'' ! « lju__)^ 

1 ;a I.;. J 


:Uij v^jfi o»ijlSt 

1 ^—* i3^J OJ^ o' v'^' *—Ojc._^ La^ 

^^-a^lSVt JiaJI <iUj ^ UliJ J^t J aJjVI J!51a <_5^J 

»J^J o^tj t^LJI iJ jmtW jIjiLat 'j^j *^j.<«jll ^ 

^jjiroyi sjiu ^ js V ^ jUkj (^\^i (j^jii jjl jj i jiijii 

^ (Jjij U^Akilfrj LaA Lt^l t^kUJI jc AaVi^ <JI LaAjl^ai JSj «ljj^t M*- ■< J 

Auuullj Jl^l (iiljSj tt*‘>l-«.a. 01 

'jl—A (33^ cAI^^ 3^ <S^ ajtikjil Ujj^ 

• Uja^ ^ AjAAjAj ^t^jll ^ aJA ^ ?\^Ij >.‘'<1^J 

oJ • Jir^Vl AAjii.all ^ 1^ LfJJi 3 ^ 

^L—-uA <J_S ^ . \ . .« H (jA j'% >. -\ l (^jll 0“iJ^ O^ tahAA 
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I cliuil lil (JS A^lj jjiiiijj AxjLmJI 

^ "bVl“ oj& j^laJI bis U^J ^baJI 

1 '.i ^ ^ t-j^lLJI JjlSolt JS CuJ^lj 

bBjJ ji j—Si Jjj JL_*ii (jlij ji bllji ^ Uaj*i bUil 

A .J J«.« 11 JL-fciVl j _jli o_)iill 4.iAJijlLi Lai 4 Jc-Uil jA • Jjsi 

<1j*« 1 ^^i Jjj i Jc-Un "bi" ijl J_^i ^Ijll 4ljljljallj 
(3^^ L>* Ljajl (j^ Lj ^) 

x^^ ftJljVl (> 

^ 4jj rbi* IjA ^ t^jlixu ;akw ^1 Ja jil 

^ JsiSJ OuS ^^Lb^ ^ J*ii l^La jjSi AilaiAll 

^j__A SjjLk-all OijLi'yi J ^ i« *i «a ijj^ ^ il)^ 

A aUi^ ^> j *i< J3—«i t5^ iiilijfi (ji ^jL i '^ ii rt ^1 JiMil (jlJ (^lc.1 

.<ilbA V Lo^ U^ ^^jWl i. i l 4 * ^ 

^..1 a\\ ji—^ jijJ oi^ ^jab Jji ji jSilb jj^j 

(J ^j_Jj Vj ‘2—-JV' 2-»ll 

»■.. »il ji ^-v ftl jiil Ubaaji t*i-v «T1 ^1 (JS (jV tA l^j toj ^j^ UJ^ 
. lib I (J,aC. k^jl^bll 4 _jl^i 1 ^ (j^_jLi«ftII ilaJj t^AjiVb 

jl i’A-ilA ~ ja^j (J»i" :liA (j-ajub ^jU^lunj Jit ( il*Ai . *» l ^ji '. JaSs 

(j- ^iii SjLi) JaJjll JjaJj 4 (J.ia 11I (o*!^) ■‘'-li‘11 tlj 

—Uill jaJl jW^ll IjJ^i ^ fJ 4^j) <^) 


^ Alkl« «iJLi* JjSj Vi jl^VL J 4/i ‘^W U-ai*-* J* J j .»" ( ' ) 

UL^ Lb>> J3^j ‘tj* JjSjj i JiJ (> JaSi j-D 

^ J A_^Lh^ i^l jL^j AJUa^aU 
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^ i_5 ^ J ^ “'aW jl^ U.-!. ■■-'j 

.<J J <11*11 ^Ir. V_j^j*li!l ^ 

‘oj—l^jLu ji ^ ^j^jLi*!! ciuiL 

c . ~ * 

J L_ilj ^U,l ^ La ^ T ^... iqi L IjJjSJ J 

J^j ^ (3^1j 1 •>"’ . . i l IjJjrJ J <j-Lij tls2j]l ^ j ‘Ij-ilj) :1 La 

(Jxall JjUij >" ll ajU.'JI kliilS J-^ ^5-lc- ^ ^jijjl 5-0 jL^ JjjS 

• * ^ ^ ^ * * “ 

0*^ —4 C-ljlj & w ^\ A\cl ' jV' 

5-o^iaioll JajJi—jj V jj JA^Ljaj a _^-L ^|-all 'w"'; jl ^jlLuj 5_ij^l 

^ ^3^ JJ^ u' ^j'^' J J i <Jjui*ill 

<—J^)^-ill sL—A S.I JJ <Lal£Jl a j£a]l i_3i*jjJ ic. jaII ‘'JtSjJ ^‘ 7 |_o]l ^j* 

<u*]l a jiasu Jx^ ^ jl J*i Jjlai La^ 5 L<;..-;il 

^ -^a'l-L a l i ^ ^1 ^Ij^Vl jLi^' ^_5Jc. 'ijSa ^ jl 

J—* L>^ «■_)=*• L)^ t- l i al l ^S 5.JJ^1 bLa ijl 5 -LiA^ JrA^l' c-to J=»-ll 

jl—5aj LaJ—ic. 1 l-i l . L —j J—CjjlS ^^gjll <J^L^ i_Jj^Ja]l 4 '-^ 'o' l N j.’a' I 
.ji^-La 5-j jll-iall 5jLaJj-jVI 'lllijiJj . .'Oi l ' 5 ' 1 ^"u jjjSjLjlall 
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Drawn tVoin data in: TTith, C.D., iTision. K.. Liddle. P.^.. & :ji-a—«it 
Prackowiak. R.S.J, (I9‘)l). Willed action and (he prefrontal cortex in man - a study 
with PET. ProcexMlings of (he Royal Society of Umdon. Scries H - Ha'loeical 

Sciences, 244(1.311). 241-246. 

^1 jjijij ^ Si^ ^ sJ* 

4 

j laijii La ^ ■" AjJaXall jl 

V] J j W4; Vj ejt:Ljll—J La Ult ^jll jl 

iAA jjjjSj ji V j' 

1 „ jLuil ^Ir- aj4sll I |>^1 ra4^l j A^LjI 4\^»*'a ^jJjlLsJl j-o 

I ; ji j1 1 y ■*! ji Laj “iUjl JUii jx 

4_JjU<Jl ja jJS ^Jc. ^ jSij rl^Li *^4il ^Cill 4.0*11 

X» —iVlj g-... *11 Jib jjfr^jloa*!! j^LijLu ^^Lti ^ 

cbi j •■■ t5—* J1 jLii*lt LiAj rejljil ^bl 

4j_jaJl j* ^ jj (^1 jj) i-Aj^yakj Va jLiil ^i. w'im l 

^‘ojfrUn ^ 4^1 j<a s jia^i ^ luilt j^i 

^jL J j^l^ Lbl eluijC- el iHjB Jh ^ t l l ^ 

riiLJj ,j_1) fA jSShJ jaU-J I Ul£j L*^ ^4*-a) jj^jL**!! 

^ j_J| ^_Sj^ 45—^ ~ '•ls3_jll jjjljij j^jLiJl jl ytiJI a.^ ^ Lt- fc L 

4 4 4 

aj-iU Uaj r ja. eljfl_jll jl * , *> ■ <*> } (^1 0^3 

1 A j^ a^j tAj__^ahj _>*b 4 ,, /^ l ' 1 43jla*ll 4^ 

ji jL»j La ^ 4j^ ^ jSlj JjL 'il cjja>-all ij 

t,la_^ajl ^ jl 4jji4aj l■£l^)4l <iljLi* JS jl '^3 _jL**ll 4 l»4j 

ji a^-v j .iHit La ji ^Lkj 4»J r« iw^i (J l^i jl jl " J*4i jl 
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Lusj La JLmj ^ " jsL^r 

t—tok La vJ^ULj ^ V<iUj Jxi] ' J’’ ■^•‘t 

^l-_J Cjt »ajW'i 4 x.iiil ^liaj ^j! i__;:JI ejl^^l ^ LJ *'^j^ 

^jj ^J iJH Lai tJjlLa _jSkj ^jJc. >ilL<iJ 

V ‘■Lidsu ^ j^j J j) 3_>a vJS ^ UVi‘s<i 

‘ * ^T) * * • 

^ ^ ^ 4 a^LiH o_^)x 11 ^ ^ ^ J j ‘ •' ^ ^ ^ *- ^ ^ j*w aU 

3jS*-a 4^ J 9 Jill jUia.lj Idlac. jL V ^j^jLLall 

ftj—A ^ jUiVt jliij S-ltUli — 'Laidl" SjLi] ^Ij jjl 

^—i 9jl jVl ^ya 4^d^' Jx J^id Jft Voi j'yl JC. jlxjll 

•^i—j-^ M J—V»l' <5^ 1^1 y *^^-al* 

y^jLUi A,aJia j_)Lall 

jjjxd^ ^ ^jj Ujiij Ij) lUjlid 4^J JAJ aJS ^V' 

^- >j. '\ l '^ « a lJ ^Idll jjSjj *S_^ladidll ji^Vl jAi.^inll Adjd^l 6_^^<ditll jli ^jjl 

La r^u 

J *a ^oaI—L a ».1}^1&1 LaII 9^ y^jA ^A ijfrliull 

* c 

ol ^ j^ La . 1 1 /<'n.' o^ <3^^J Jj ^jlaaallj ajlj'^l 

l__aj 1 /nj 1 M JS jl 11 a j ' 1 ; > Jc-U^l jAj jii Jac Ja3 

^J Ua ^ JJ^ ^^^iaLa ijA ^aC j jSlLl^ ^ 

J yA *1^* \a \ ^a|j ‘■"^^ .aila'l ^^J|1 aJI 

.'S^y^ Jc. ^ u UuiJi oii .lit ^>ji j^Vi ^>sili 

4 ^ Jl ^J-K* ^ ^ b'*Jl jV^ <-1^ ^ ^ 

A- 4 II J V'~Y ^ ‘*^*.*""**j ~ .-.1 

a"^,t I iViIj* ^i»(j wJia ji i3^ ^j^jLIaD ^ li^U V 
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u'j 0^ 45^) (3*J^J J^Vl <!jL« 

^ JS 4.5^ AjIc. (^^Slu 4>jSj^ 

(j__A ^^jut IjLajcl A^ila vlAs^lu&l 

. Jjixit 

^-s.^ Qjij _la tt-'*t'He.L -OlMI ^ 1. ^'^]j 

lj_Aj (La^Jclij ^1 AaI^j (is>A9 ^-a 

Ul ^^1..rn.i) ^ '»;^ (jV) ^Jj|^ i^ju V V) (J^ 


.(jja_all Sj^y^LiaH 



^ _S ^ ij;-^ - *■ Ija jL a jf-1 ^*^V1 c^^aUliII ^-«-^«M ^LJVI ^ 

4juVIj ^ ^ J&Ul) alj^ ,jj-\ «W 

jK-.^.Y' A^ i-JxL I ->“■ ^ i IjjJiLAi ^ t.aft il^i 

Supporting Online Material Figure t from: King-Casas. B.. Tomlin, : ji.^aall 
D., Ancn, C., Camerer, C.F., Quartz, S.R., & Montague. P.R. (2005). Getting to 
Know you: Rq>utation and trust in a two-peson ceonomic exchange. Science, 
308(5718), 78-83. 

:^j_i31 

^ij La lalLfr Uj|i (^.all L^ <J.axj ^ jSij LaAic. 

^l—ui u^jpSlj («j;ii,a£> (JjL^ l^^l la A A jiLi^l ^yi 3^ 
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4_jg ojaiaSI jA 7^1 ^ U-aLi. If-4-sJ (jl ^^jl jVI Jxsll jC. 

Ij_A JjdjIjLil^lj ^Lois Ja to^jaJI ^IfU^VI 'laJLiJa 

ojjij^ "Ljl" oiA (jl 2 ^ t6__pJI (_5^' _jA ^^1 *J>T^I 

"1_j^l" oj_A (_5J1 JJ-^ l-a l^l^j tojaJI CjljLni-VI ^^1 J^l-i 

(_3j ^ - ^ 1 4 Q in A 6 ^)-l*-n^a]l I fi«-A ^3^1"^ _5 4 f > *^l l 

* e 

?ojaJI -"'I jlj'-^Vi-' jijij ^ j Ij^ .i*-ji ljl 


4jjL^-a j '^a"'! ! 2 £j 'l^ %!! |_j^ Jtf^l ij-^^l f-l-aic. Jij 

fi 

^_A a2_3.1 _5 4_iJala ^ ^ 2j LaJj 3>"J ‘J^l (»j^' 

^Aaal LaJIC-IjSj ljk.i_9:fa ^lalla 4,£-ba.' ^Ijlili-VI ^jc- ^ ^lui^ll 

1 1 *' a1 . L--V 1 jLa n ^ ^ *^1 . -ic-l^jallj J^all ^ l^4. \ l ^Li^JI 

^ V. -. ' Jjl tLiaial jC- SlljAj IAjIjI ■ -'; ^_^l Jlji3VI i_) ^* J i^illjA jl 

' (S • '' jV _c-ljSj P j_^ lili-i (J^ .iiliA jsJ tl^jAaJ >, a .. i U (^^1 iJlaiVI 

.4 sj Ay', y\ ojliuii OJjJaik. V" Jl*il Jla ^IxJI 
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"Men in Black" ^ 

_U( tJjjSll 0.^ ^ ^ AjI JJ ^^ic- ^ 

ij^ (jA ^ w■ ^'1 ^j^ «.^'jt jH ^ tiftj ^iaVS 

^JLj:. ^ jy^j M vJ^* 

^ ‘Uc'li jil <-5^ ^JUI lj* ‘* jUJ ^ jxrfii jj9 

L^aj) 


Jaj| jj^ JS 'i,?^ 4jtk^ ^^jll JlJ^Vf ^l.iaJl ^ 

.1^^ 4ji[juL> IjI^ <^>^1 j ^ jla l ^l U 

:^^jSt (2)^ u(j&A lift 

(jiiJ ^ i^’GSJI lift ^ <UjljLjl L«& ^Uii^Sfl <_>aKj ^^1-^ L»ijc> 
jL <^ljh^cVl ^I-aIc i> (2:1 

«.i 41 0^^ AjU& a J3 > uW OJJ*^ jA*il 

t ^ LaIc* tJjbliAA ill AKiAA 

ojf^ j'^iu J OuS t2)l^j jll ^J ^ ^aM 4 nun* 1 1 iajljjfl 

1 ^ «■« ^ ^LA ^ V» 1» wil l (2>^ 

^LjS ^2;j : JjSi t^^lA cUii^ jjSi (2)1 oIajJIj 

•<^jli u* 

* ^ 

1—A t^iA ^Jic. iS^t ‘j^jil CJ^ t2>A Vij t^iSaJ 

Ijj— a 1 cjl—uj 3 UJ^ 4j*fJ Iaj A3_)«J 

i1jL_S _a jjic. a^pilU (_>»a.i J 1^ 

«<il!i J*il yui (^.^V iJto-A 


^>JLi t3l«jj 
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j_A A —iliii i^Jfx^ ji ^JSJ»J vj^ jLui ^ v^ s?-^ ‘(^-?^' 

jjJ ^^V JJ^ ^ ijlj^will JLui ji <j.Ud*M> 11 JaLlj 

A ^c .li Sjfl j*jii gy.iia->j tjLJ JiS) JS^ ji jA 

.5^. •% Aic-\i Lluljb A-^f'' a 1 'll.^ jl 

'^*jj--«ii ^_a 1S jVI j^JjLa.} 'ft jjxfl a.^ La" iJIj^mJI ^'■ «iiUj 

- -'^' J^ijl 

:rk »lijla I jUJ 

AlaLu OjilSj j L* Ja) 

taj—^ i j>“i ^Sfi CiiLjl ^ ^jILJLj 

« « 

J I A La JaJ_^ iAj^j^O A^ l^j ^ ii H IjbiSwl i^ll. ./i ^ \ 

I ^ ft ijj^Lt^_^ LjLi^l ‘-^^L,.! (jjl 

Ij «a «J A._jaJ A^ (Jjiijllj AjnjtiO ^jlxtl ^1 jtj ^^Lall I ^Ij «i]jluJI 
J —juSll jl Jaiafl |a£ll jl aJj jVjJ ^La GcV : jjjLiSJI A.^ 

^_5—Sib (jlj jiVl v-J&liUt *-jJ*J V Ajl tajbii.i iia,^ aJsaJ 

^jjjIjS^IJ i.^^! jjJ Jjaaj ^La Vj iJpLL'yi ^jjc. A^b A«-e 

fjp. jjljlib ji J^^ ia^ji j^j tA-uiil JjiiJI JSj 

(aj_JSk>Vl A prill Lj^aul LaLaJ a j ■* - A.mJ tilljAj ^tjLal (t_jV jJ 1* * 


i j jal S SyJ «la^ *-aJL^ L ujli^ - -'* J 

^ a n’S^fi Ja^ua ^ ‘ 

^ Jj 'j'lka J LijISL luj£ j J tJij.iA]l J_^l jij^ ^uSfl 
V tl. o . j tj\ a I J) **^all aUj ^ ji jgji-V jAal* T jjlla Jli 

Valj jiJI 


289 



\— \«, j—^ (ji 4i j jV ^6 j-«ii ^^^>«'i 

tjl ^ «* -ijij ^ 0<^ vj^j * i.-jC'^U 

4^1jH o^^aU -lauj 4JL® ij\ i,5^ J * ^*^,* jl O^J 

(j^a_jj 1 jlj tl!ij) A^Ij IjSi^ 4 jl_j 1 < 1 * Wl ^j)Li 'il J LiJa j l 

l»fcJ^j ‘-Ijiij t>*J*JI 

^ULJ tljVjJ ^ (34 3*^i i>-a3J 'iil- 

« .» i i * , t * 

jl JA3 (JIj ' ■-''^ IxjA^ ILaI ^1 >^l Jl^li-tflll .1^1 

^ ^jj"’ A^l^l <^l£ 4 |JLs 3 VI 3*^1 

(j-^ (j^ u^ 3^1-^ 1-^ j^j ‘ *• ^'1' Cy* j^l Jali^VI 
»j^S/l aj&UI ^ >-^ <*i*'■ liUjl „>^l ^ (3^ vJ'^l 

Jl_ail ljl«* Ijjl t lj^^_>Aji& ^1 j ^>^VI <>^VJI 

i^lixil ^-a<MU La ^ l^j (A^lxa U] 

.*tN''i y>lj JAkJIj ^I^^W U^^Lial ^■^j’' Luic SJjIxJI a^lill Laj 

' ;'»I' j ..^jS Cxui—j^l ?V>^I—& \£ji m ^jj^iiin V t- ) l ^ - 0-^1 j) 

S-il^l ~ Ijibu 3^^ Aj.ll i.oAI 

^jj (^_^ijiS <3 (J"^l'^^1 ISj^^ *3 (Aaxlit 

ji (JjI^ 1^3*^ ^jj^l'-'j (^Lill aIa LuIa tiitiA ia .^Ij |_}^ 

fj.*'*^ ^ l)~~^ aaIa (j^ 3^1 tiijLaii u^ ojiyiiiiVi 3 

a 1--1 tt i^Mij ^_jaLuu>all 3 iiy^ ^ <a 3 jV'i''^i 

j^j^\ v^tiUi ji ij* ja 3sij (^jLuil ijfc (jaLill I—<3^ 

0 

.4_^3^^<ail !*”•* ^ (3 3-^''^*''^'^ ^ V frlA 111 


290 



jl jLoj j\£l Jjl U^lc- sVlo 

• ^ 

jS—j ,>W^ ‘“^ *«•■'!jl ^j<» JS v.jla*Jt Ua Iaj 

1^*^ _ISj ^V lj\^ 1^ ^jai..'<^1l 

LmM> J ivljljV ^w ^>li: ^ ’*' * 

> / ■ i- _ £j j ,_3—^ Jjjtl. ■'VjLti . ^ '1 if- jj£j 


lcl.^1 iV^..a'iV ^a^'i Laj) j ^.A>all Sjlijjyiil ^ ’*1^ ^ <^a"<U 

_a ^l_J jfujii V tJ.jlC' ' j» '’’I AjSUlxj tjdtl-L^ 

lja>4 ' J ‘ *j *lialju ^ «V eUljL^ ~ 

.^jJALsiall ^jjal...*^!! Aic- 


tS_)^ Aic>li a j3 (.5^^ ^3^ <wjilj 4J£ Ij* La J 

(jl viljJ_i 1_Iji ^ _A S_)ai 4Jc.ls i_5_jS Ijjlj Uj^jj^ ^1 

aj ■■•wit <Uc.l4ll ^_jall jjlj L>*jM <j^J tUaLoj *_>^ 4icli 
^_><axJl jj (l^Lftil 

\ — g'^'>;''* .l^j iaC. jjc. ^ ,^1 JLaiV' jjj ^jS 


.'^jL^ 


[1 j ^ x-'^ f V ^ ^ j • '** *^ t^Lu - ‘‘^j 

I'JuJl ^ fit 3 j>^ kjUaJj ^Lill ja |>a jae. jjiiaaj 
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vilV ^.5^ Li-iic- ij 

j M..j J IajS U Ij-i j-’ull J*ij ‘l>^j*^'j 

* 

^ _S]1 JUiV' V 'l.^'l ia^a Uu^j tjjlc. J^ Vj > J^ l£jLi 

J Jf--J 4_ IjIc. JUil l^ji-J ja. jljli.' ,_S-ic. «.Ljjj 5jjj ijc-j IjuiC. 


l£jL—u) A-iliilall <>o\.o‘''^'l jy ]\ jl ; JjSllj ^I ^ 

V ajj 4Jjlt jJt ^jii-" j' J^] 3 (^) '-^ ‘ 


j-oJO—^l Ij] -uij > • -Ic. 

1 <'i ... ' ^■‘‘ r, 4"' liA 



?TJ jj <C. jAa_tt£ ‘ '"' ‘'‘‘ . i J V 
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^ joiJl -u*j - i 

Drawing to illustrate: Fehr, E., & Gachter, S. (2002). Altruistic 
punishment in humans. Nature, 415(6868), 137-140. 

j) Liijljj Lj Ikjj**, Uii UiA 

j] i l£ji^ J Jjs o- l»a jlili ^ 

jl J —JUijI ajL^I Jo ciiUlil , 

^ ''-'] • '-^J u' V LiiSlj ^ ^ 

'—Ji “J—^ —Ic-lj J—UjL Ljjj^ jjj <i!lLc. Am 0 

jy*JA\J Jj£ 3 ji ^ ^4ljVI 

-' J '^J ‘UrJJ^Vl filii <ilj] ^Lc. jjVb liSj lluii'u 7 jIc.j 

^J—® Jjj—J LjJ u' J&LjLo]' o^A ^ ^ 

^ *^-5—^ a' sill jl^l UjL J>«3j J it>j^ 5ic.li 

'—J:?^' J ‘(jj'j^' 

■^J^J d ‘ JJt Jxic!lll J ^jL^I ojii ^ J' ^Ij-s J- (!) 

jjc Ij-Jiilj J ^^ill . J 

. JiteJI ^ jlj J£s te.:i5rui.' Lo jA J 13* 
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^U)\ >_A tija. Jc. ijX-aai- UiL 

” .oa^j aja Lji \’j^ J^\ ^3 \k.i^3 

^’:Afrlaiil i> t^jl jll <?>' J V^* ^ 

ijL jji -Cilj 4-cl^l f,\j] ^ ‘Or^ ajA^' 

A_y\i-y ^ ULi-jSl _5 ^Ifi. i^jSt ^ J^* 

Ul ^iLo J-*l ^1 J^T ^3 J J 

sliliB ^jU. jA La liJaji j fJLJI J>?‘^ ^ 

\_aj ^ ^ jLajll aj& A^IjjV' i N-^ ' ^i »^ja.VI J A* 

.^>Vi t- ^ 

.> 1 ^jl£ai Lii ja Uii ^ jU «uJ>Vi j* J 

-~ j \ iljc. t5_>^ aa*Jl iaLiill lift (JS jl _>j& 

>> Uiii^ Jj J J^] Lu)j^ 
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perspective. Cambridge, MA: MIT Press. (Also; http://tvww.lifetei.tuutx.ac.\it/ 
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Imagining walking along (he street 

Rnhind, IMi., & Friberg, I.. (1983). latcalixaiion of ctmical areas activated by 
thinidng, Journal of Nettroplnsialo^, 53{5), 1219-124.3. 

1 manning niovcnicnt 
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area: A tnotiule ol' extrastriate crsrtcs specializeti for face pereeptiun. Journal of 
Neuroicifittc. f 4-302-4.311. 

The place (house) area in the bn-iiti 
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298 



Inugiiiiii^ faces and houses 

O’Cfjvcn. RM.. & Kanwisher. N. (2000). Meittat itnagen <if faces and places 
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Revising erne’s coticcption of rcalit\' 

Chad^eick, P.K. (1993). The sicpUddcr lo the inipctssiWe: A first liaiul phemi- 
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Helmholtz, H. sx»n. (1866). Handbuch dtr Plmiola^UeluH Optik. Leipzig; Voss. 

Helmholtz. H. von. (1971). The facts of pcrccptksn. In R. Kahl (Ed ), StUctrd 
vritinfif of Htrmanu roH He/»n/Wts (pp. 366-381). Middletown. CT: Wesleyan 
Universin' Press. (Original work published 1878.) (“in order to avoid contusion 
...“ (fn. 2) fW>m p. 381.) 


Change blindness 
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p. 269; “Listening to him ..." (p. 51) from p. i 03; “Of my iw) daughters..." 
(fit. 8) frtiin p. 47; “Occasionally..(p. 52) from p. 45.) 
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study using a .Stroop'type test. C«jfnitive tieuropmhtda^, 76(2), 181-191. 

Examples of dreams 

{ones, K.M. (1969). An qtigenetic analysis of dreams. In M. Kramer (Ed.). 
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Sidgteick, H. (with idhiison, A., Myers, h'.W.H., Pudntore, F., & SidgM'ick, 
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Jimrnat af Ptytlmhgy, -/(-I), 225-2,30. 

Braiti activity before will 
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